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PYRIMIDINE AMIDE COMPOUNDS AS PGDS INHIBITORS

FIELD oF TFrF II'I\1EÌ'ITION

The present invention is di¡eoted to pyrimidine amide compounds, their preparation, pharmaceutical

compositions containing these compounds, and their pharmaceutical use in the freatment of disease

states capable of being modulated by the inhibition of the prostaglandin D synthase.

BACKGROUND OX' TEE II{VENTION

Allergic rhinitis, the most common atopic disease, has an estimated prevalenco ranging from about 5 to

abo',tt1}percent ofthe general human population and is characterized by the symptoms of sneezing,

nasal discharge, and nasal congestion. These symptoms are believed to be triggered by multiple

mediators released ûom mast cells and other inflammatory cells- Current therapies, suoh as

antihistamines, deal efflectively with the sneezing and nasal discharge, but have little effeot on

congestion, which is akey symptom affectingthe quality of life of patients.

Local allergen challenge in patients with allergic rhinitis, bronchial asthm4 allergic conjunctivitis and

atopic dermatitis has been shown to result in rapid elevation of prostaglandin D2 *(PGDZ)" levels in

nasal and bronchial lavage fluids, tea¡s and skin chamber fluids. PGD2 has mauy inflammatory

actions, such as increasing vasoular permeability in fhe cor{unctiva and skjn, increasing nasal airway

resistance, atrway nalïowing and eosinophil infiltration into the coqjunctiva and trachea. PGD2 is the

major cyclooxygenase product of arachidonic acid produced from mast cells on irrmunological

challenge [Lewis, RA, Soter NA, Diarnond PT, Austen KF, Oates Jzt Roberts LJ tr, Prostaglandin D2

generation after activation of rat and huma¡r mast cells with anti-Igþ, J. Intmunol. L29,1627-7631,

IgSzl.Activated mast cells, a major source of PGD2, rire one of the key players in driving the allergic

response in conditions such as asthm4 allergic rhinitis, allergio coqjunctivitis, allergic dermatitis and

other diseases fBrightling CE, Bradding P, Pavord ID, \ilardlaw AJ, New Insights into the role of the

unst oell in asthma, CIin. Exp. Allergt 33, 550-556,2003f.

In the presence of sulflrydryl compounds, PGD2 is formed bythe isomeÅzation of PGH2, a common

precursor of prostanoids, by catalytic action of prostaglandin D synthase "(PGDS)'. There are two

isoforms of the PGDS enz.qe L-PGDS; and H-PGDS. H-PGDS is a cytosolic erizyme, which is

distributed in the peripheral tissues, and which islocaløed in the antigen-presenting cells, mast cells,
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megakaryocytes, andThzlymphocytes. The action of the productPGD2 is mediated by G-protein

coupled receptors: D prostaglandin "(DP)" and crTH2. See (l) Prostaglandin D Synthase: Structure

and Funotion. T. Urade and O. Hayaishi, Vitamin snd Hortnones,2000,58, 89-120, (2) J. J. Murray, .ð{

Engl. J. Med.,1986 Sept. 25; 315(13):800, and (3) Urade et. al,, J. Inununology 168: 443-449,2002.

We believe that inhibiting the formation of PGD2 should have anèffect on nasal congestion and,

therefore, be of therapeutic beneht in allergic rhinitis. In addition, we believe that a PGDS inhibitor

should be of therapeutic benef,tt in a number of other indications such as bronchial asthma.

PGDS inhibitors have been reported. The compound, HQL-79, is reported to be a weak PGDS

inhibitoa and is antiasthmatic in guinea pig and rat models @4atsusshita, et a1., Jpn. J. Pha¡amcol. 78:

11, 1998). The compound Tranilast is described as a PGDS inhibitor. (krhibitory Effect of Tranilast

on Prostaglandin D Synthesase. K. Ikai, M. Jfta¡q k. Fujii, and Y. Urade. Bíoclzemical

Phormacologt, 1989, 28, 277 3-267 6).

SUMMARY OF THE II{VENTION

The present invention is directed to a compound of formula (f):

10

15

20

25

J

RI

wherein:

nt ¡s aryl, heteroaryl or (C5-C6)-cycloalkyl, each of which is optionally substituted by halo, (Cr-Co)-

aþI, hydro4y, (C 
1 -C6)-alko4y, (C ¡-Ca)-haloallcyl or (C I -Ca)-haloalko4y;

nÍ is hydrogen or (C1-Ca)-aþt;

R3is -P(=o)-(alkoxy)2, orYrY2N-So2-,

cycloaþI, cycloalkenyl, aryl, heteroaryl, heterocyclyl, heterocyclenyl, or multicyclic alkaryl,

each of which is optionally substituted by:

acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,

nf O-C1:O¡-C(:N-OR5-,Y'Y2N-, YIY2N-C1=9)-, Y'Y2N-C(=O)-O-, YrY2N-SO,-,

nt-sor-Nn6-, Rt-c¡:o¡-Nnu-,YlY2N-¡c,-ca)-alþlene-soz-(cr-c¿)-a11rylene-, or

aþI, alkenyl, aþmyl, alkoxy, alko4ycarbonyl, alþlthio, aþlsulfrnyl, or

aþlsulfonyl, each of which is optionally substituted by:
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halo, allioxy, haloalkoxy, hydroxy, carbo:rry, alkoxycarbonyl' -PÇO)'

(alko:ry)2, Yr Y2N-, YtY2N-sor-, Rt-Sor-NR6-,

aryl orheteroaryl, each of which is optionally substituted by aþl, halo,

haloalþI, alkoxy, haloalko r.y, hydroxy, amino, alþlamino,

diaþlamino, carboxy, or alkorcyoarbonyl, or

heterocyclyl or arylheterocyclyl, each of whioh is optionally substituted by

oxo or alþI, or

aryl,heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloriry, or heterocycþl, each of

whioh is optionally substituted by aþI, haloalkyl, halo, alkox¡ haloalkoxy,

hydroxy, carbo4y, alko4yoarbonyl, -P(=O)-(alko4y)2, Y1Y2N-, or YIY2N-SOz-

, and

when Ff is cycloalþl, cycloalkenyl, heterocyclyl, heterocyclenyl or multicyclic alkaryl, it is

also optionaþ substituted bY oxo;

L¡ is a bond, or (C1-C6)-aþlene optionally substituted by hydrory or when nf is optionally

substituted cycloalþl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, heterocyclenyl or

multicyclic alkaryl, then the (Cr-Co)-alkylene is also optionally substituted by -P(=9¡-

(alkoxy)2;

R4, ,r-t and R6 are eaoh independentþ hydrogen or aþI,
nÍ is aþl optionally substituted by hydro4y, halo or alkoxy, or

aryl, heteroaryl, arylalþl or heteroarylaþI, wherein the aryl, heteraryl or the a¡yl or

heteroaryl moiety of the arylaþl or heteroarylalþl is optionally substituted by aþL

halolþ|, hydroxy, carboxy, alkoxycarbonyl, amino, alþlamino, diaþlamino, halo,

alkoxy or haloalkory; and

Y1 and f are each independently:

hydrogen,

aþl optionally substituted bY:

hydrory, oarboly, halo, amino, alþlamino, dialþlamino, cycloaþlamino,

aminocarbonyl, alkylaminocarbonyl, diaþlaminocarbonyl, cycloall<ylaminocarbonyl,

alkoxy optionally substituted with hydro4y,

cycloallcyl, heterocyclyl, aryl or heteroaryl, each of which is optionally substituted by

aþl, halo or haloaþI, or

cycloaþl optionally substituted by carbo4y, or

Yt and Yz together wittr the nitrogen atom to which they are atlached form a heterocyclyl optionally

containing another heteroatom selected from oxygen, nitrogeh or sulfur, wherein the heterocyclyl is

optionally substituted with aþl or oxo;

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.
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Another aspect of the present invention is a pharmaceutical composition comprising a

pharmaceutically effective amount of a compound according to forrnula (f), or a hydrate, solvate or N-

oxido thereof or a pharmaceutically acceptable salt thereof, in admixture with a pharmaoeutically

acceptable carrier.

A¡other aspeot of the present invention is directed to a method of teating allergic and/or inflammatory

disorders, particularly disorde¡s such as allergic rhinitis, asthma and/or ohronic obstructive pulmonary

dísease (COPD) in a patient in need thereof by administering to the patient a compound according to

formula (I), or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF TEE I¡IYENTION

Definition of Terms

As used above, and throughout the descrþion of the invention, the following terms unless otherwise

indioated, shall be understood to have the following meanings:

uA"ylo'means H-CO- or (aliphatic or cyclyl)-CO-. Particular acyl includes lower alkanoyl that

contains a lower aþI. Exemplary acyl includes formyl, acetyl, propanoyl, 2-methylpropanof,

butanoyl, palmitoyl, acryloyl, propynoyl, and cycloherlylcarbonyl.

"Alkenyl" means a shaight or branched aliphatic hydrocarbon group containing a carbon-carbon

double bond and having 2 to about 15 carbon atoms. Pa¡ticular alkenyl has 2 to about 12 carbon atoms.

More particular alkenyl has 2 to about 4 carbon atoms. Branched means that one or more lower alliyl

groups such as methyl, ethyl or propyl are attached to a linear alkenyl chain. "Lower alkenyl" means

abott2 to about 4 carbon atoms in the chain that may be straight or branched. Exemplary alkenyl

includes ethenyl, propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl,heptenyl, octenyl,

oycloherylbutenyl, and decenyl.

"Alkoxy'means aþl-O-. Exemplary alkoxy includes methoxy, ethoxy, n-propory,i-propory,n-

butoxy, and heptoxy.

'?A.lko>rycarbonyl" means aþl-O-CO-. Exemplary alko4ycarbonyl includes methoxycarbonyl,

etho:rycarbonyl, and /-butyloxycarbonyl.

"Alkyl'means shaight or branched aliphatic hydrocarbon having 1 to about 20 ca¡bon atoms.

Pa¡ticula¡ aþl has I to about 12 carbon atoms. More particular aþl is lower aþI. Branched means

that one or more lower alþl groups such as methyl, etlyl or propyl are attachedto altnear allqi:l chan.
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"Lower alþ|,'means 1 to about 4 carbon atoms in a linear alþl chain that may be straiglrt or

branched.

"Aþlamino" means aþl-NH-. Particula¡ alþlamino is (C1-C6)-aþlamino. Exemplary aþlamino

includes metþlamino and etþlamino.

"Alkylene" means a shaight or branched bivalent hydrocarbon having from 1 to about 15 carbon

atoms. Particular alkylene is the lower alþlene having from I to about 6 carbon atoms. Exemplary

alkenylene includes methylene, ethylene, propylene, and butylenes-

"Aþlsulfonyl" means alþl-SO2-. Particular aþlsulfonyl is (C¡C6)-alþlsulfonyl' Exemplary

aþlsulfonyl includes CI{¡-S Oz-, and CHE CHz-SOz-.

"Alþlthio" means an alþl-S-. Exemplary aþlthio includes CI{3-S-.

"Aþmyl" means straigþt or branched aliphatic hydrocarbon containing a carbon-carbon triple bond

and having 2 to about 15 ca¡bon atoms. Particula¡ aþnyl has 2 to about 12 carbon atoms' More

particular alþnyl has 2 to about 6 ca¡bon atoms. Branched means tlat one or more lower aþl such

as methyl, ethyl or propyl a¡e atüached to a linear alþnyl ohain. "Lorver aþmyl" means 2 to abottf 4

carbon atoms in a linear alþnyl chain that may be straight or branched. Bxemplary alþnyl includes

ethynyl, propynyl, n-butynyl,2-butynyl, 3-metþlbutynyl, z-pentynyl, heptynyl, octynyl, and decynyl.

..Aroyf'means aryl-co-- Exemplary aroyl includes benzoyl, and l-and 2-naphthoyl.

*Aryl'means an aromatic monocyclic or multicyclic ring system of about 6 to about 14 ca¡bon atoms.

Particular aryl include about 6 to about 10 ca¡bon atoms. Exemplary aryl include phenyl and naphtþl.

.,4¡ylalko:qy,'means arylalþl-o-. Exemplary arylalko:ry includes benzyloxy and 1- or

2-naphthylenemethoxy.

"Arylallioxycarbonyl" means arylaþl-O-CO-. Exemplary arylalkorTcarbonyl includes

phenoxycarbonyl and naphthoxycarbonyl.

"Arylalþf'means aryl-alþl-. Pa¡ticular arylaþl contains a (C1-C)-aþl moiety' Exemplary

arylalþl includes benzyl, 2-phenethyl and naphtþlenemethyl.
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"Aryla[çylsulfonyl" means aryl-alþl-SOz-. Pa¡ticular arylaþlsulfonyl contains a (C1-C6)-aþl

moiety. Exemplary arylaþlsulfonyl includes benzylsulfonyl.

"Arylcycloalkenyl" means a fused aryl and cycloalkenyl. Particula¡ arylcycloalkenyl is one rvherein

the aryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 7 ring atoms. An

arylcycloalkenyl is bonded through any atom ofthe cycloalkenyl moiety thereofcapable ofsuch

bonding. Exemplary arylcycloalkenyl includes l,2-dihydronaphthylene and indene.

"ArylcycloalþI" means a fused aryl and cycloalþI. Particula¡ arylcycloaþl is one whereinthe aryl

thereof is phenyl and the cycloaþl consists of about 5 to about 6 ring atoms. An arylcycloaþl is

bonded tlrough any atom of the cycloalþl moiety thereof capable of such bonding. Exemplary

arylcycloaþl includes 1,2,3,4-tetrahydro-naphthylene.

"Arylheterocyolenyl" means a fused aryl and heterocyclenyl. Particular aryllreterocyclenyl is one

wherein the aryl ttrereof is phenyl and tle heterocyolenyl consists of about 5 to about 6 ring atoms. An

arylheterocyclenyl is bonded through any atom of ttre heterocyclenyl thereof capable of such bonding.

The designation of the azy oxa or thio as a prefix before the heterocyclenyl portion of the

arylheterocyclenyl defines that at least a nitrogen, oxygen or sulfur atom is present respectively, as a

ring atom. The nitrogen atom of an arylheterocyclenyl may be a basic nitrogen atom. The nitrogen or

sulfii¡ atom of the heterocyclenyl portion of the arylheterocyclenyl may also be optionally oxidized to

the correspondingN-oxide, S-oxide or S,S-dioxide. Exemplary arylheterocyclenyl includes 3I{-

indolinyl, 1H-2-oxoquinoþ1, 2H-l-oxoisoquinolyl, 1,2-di-hydroquinolinyl, 3,4-dihydroquinolinyl, 1,2-

dihydroisoquinolinyl, and 3,4-dihydroisoquinolinyl.

"Arylheterocyclyl" means a fused aryl and heterocyclyl. Pa¡ticular heterocyclylaryl is one wherein the

a¡yl thereof is phenyl and the heterocyclyl consists of about 5 to about 6 ring atoms. An

arylheterocyclyl is bonded through any atom of the heterocyclyl moiety thereof capable of such

bonding. The designation ofthe aza, oxa or thio as a prefix before heterocyclyl portion of the

arylheterocyclyl defines that at least a nitrogen, o4ygen or sulfur atom is present, respectively, as a

ring atom. The nitrogen atom of an arylheterocyclyl may be a basic nihogen atom. The nihogen or

sulfir atom of the heterocycþl portion of the arylheterocyclyl may also be optionally oúdized to the

correspondingN-oxide, S-oxide or S,S-dioxide. Exemplary arylheterocyclyl includes indolinyl,

1,2,3,4-tefrabydroisoquinoline,1,2,3,4-tetrahydroquinoline, 1H-2,3-dihydroisoindol-2-yl,2,3-

dihydrobenzflisoindol- 2-yl, arrd 1,2,3,4- tetahydrobenz[g]-isoquinolin-2-yl.
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"Arylo>rycarbonyl" means aryl-O-CO-. Exemplary aryloxycarbonyl includes pheno>rycarbonyl and

naphtho>rrycarbonyl.

"Compounds of ttre present invention", and equivalent expressions, are meant to embrace compounds

of Formula (I) as hereinbefore described, the hydrates, solvates and N-oxides thereof, and the

pharrraceutically acceptable salts thereof, where the context so permits. Similarly, reference to

intermediates, whether or not they themselves are claimed, is meant to embrace their salts, N-oxides

and solvates, whete the context so permits.

"Cycloalkenyl" means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 carbon

atoms, particularly of about 5 to about 10 carbon atoms, and which contains at least one carbon-carbon

double bond. Particular rings of the ring system include about 5 to about 6 ring atoms; and such

particular ring sizes are also referred to as "lower". Exemplary monocyclic cycloalkenyl includes

cyclopentenyl, cyolohexenyl, and cycloheptenyl. An exemplary multicyclic cycloalkenyl is

norbornylenyl.

"Cycloalkenylaryl" means a fused aryl and cycloalkenyl. Particular cycloalkenylaryl is one wherein

the aryl thereof is phenyl and the.cycloalkenyl consists of about 5 to about 6 ring atoms- A

cycloalkenylaryl is bonded through any atom of the aryl moiety thereof capable of such bonding.

Exemplary cycloalkenylaryl includes l,2-dihydronaphthylene and indene.

"Cycloalkenylheteroaryl" means a fused heteroaryl and cycloalkenyl. Particular

oycloalkenylheteroaryl is one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms

and the cycloalkenyl consists of about 5 to about 6 ring atoms. A cycloallienylheteroaryl is bonded

through any atom ofthe heteroaryl thereof capable of such bonding. The designation ofthe aza, oxa or

thio as a prefix before heteroaryl portion of the cycloalkenylheteroaryl defrres thatatleast a nitrogen,

o4ygen or sulfur atom is presen! respectively, as a ring atom. The nitrogen atom of a

cycloalkenylheteroaryl may be a basic nitrogen atom. The nihogen atom of the heteroaryl portion of

the cycloalkenylheteroaryl may also be optionally oúdized to the corresponding N-oxide. Exemplary

cycloalkenylheteroaryl includes 5,6- dihydroquinolyl, 5,6-dihydroisoquinolyl, 5,6-

dihydroquinoxalinyl, 5,6-dihydroquinazolinyl, 4,5- dihydro -|H -benzimidazolyl, and 4,5-di-

hydrqbenzoxazolyl.

"QlcloaþI" means a non-aromatic mono- or multicyclic saturated ring system of about 3 to about 10

ca¡bon atoms, particularly of about 5 to about 10 carbon atoms. Pa¡ticula¡ ring systems include about 5

to about 7 rngatoms: and such parficular ring systems a¡e also refer¡ed to as "lower". Exemplary
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monocyclic cycloaþl includes cyclopentyl, cyclohexyl, and cycloheptyl. Exemplary mufticyclic

cycloaþl includes l-decalin, norbornyl, and adamant-(1- or 2)yl.

"Cycloaþlaryl" means a firsed aryl and cycloaþI. Particula¡ cycloalþlaryl is one wherein the aryl

thereof is phenyl and the cycloaþl consists of about 5 to about 6 ring atoms. A cycloaþlaryl is

bonded through any atom of the cycloaþl moiety thereof capable of such bonding. Bxemplary

cycloaþlaryl inolude s 7,2,3,4 -tefr ahydro-naphthylene.

"Cycloaþlene" means a bivalent cycloalþl group having about 4 to about 8 ca¡bon atoms.

Particula¡ cycloalþlene includes about 5 to about 7 ring atoms; and such particular ring systems are

also referred to as "lower". The points of binding on the cycloalþlene group include I,l-, I,2-, I,3-,

or 1,4- binding patterns, and where applicable the stereochemical relationship of the points of binding

is either cis or trans. Exemplary monocyclic cycloalþlene includes (l,l-,I,2-, or 1,3-)cyclohe4ylene

and (1,1- or 1,2-)oyclopentylene.

"Cycloaþlheteroaryl" means a fused heteroaryl and cycloalþl. Particula¡ cycloaþlheteroaryl is

one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalþl consists

of about 5 to about 6 ring atoms. A cycloaþlheteroaryl is bonded tlrough any atom of the heteroaryl

therepf capable of such bon{ing. The designation of the aza, oxa o1 thio as a prefx before heteroaryl

portion of the fused oycloaþlheteroaryl defines that at least a nitogen, o4ygen or sulfrr atom is

present, respectively, as a ring atom. The nitrogen atom of a cycloaþlheteroaryl may be a basic

nitrogen atom. The nitrogen atom of the heteroaryl portion of the cycloaþlheteroaryl may also be

optionally oxidized to the correspondingN-oxide. Exemplary cycloalþlheteroaryl includes 5,6,7,8-

tetahydroquinolinyl, 5,6,7,8-tetra-hydroisoquinolyl, 5,6,7,8-tetrahydroquinoxalinyl, 5,6,7,8-

tetrahydroqutnazolyl,4,5,6,T-tefrahydro-1H-benzimidazolyl, and 4,5,6,7-tetralrydrobenzoxazolyl.

"Cycþl" means cycloaþI, cycloalhenyl, heterocyclyl or heterocyclenyl.

'Diaþlamino" means (atkyl)r-N-. Particular diaþlamino is (C¡-C6alþlÞ-N-. Exemplary

diaþlamino groups include dimetþlamino, dietþlamino and methylethylamino.

"Halo" or "halogen" means fluoro, chloro, bromo, or iodo. Pa¡ticular halo or halogen is fluoro or

chloro.
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"Haloalkoxy" means alkoxy substituted by one to three halo groups. Particula¡ haloalkoxy are

loweralkory substituted by one to three halogens. Most particular haloalkoxy are loweralko4y

substituted by one halogen.

"HaloaþI" means aþl substituted by one to three halo groups. Partícula¡ haloalþl are loweraþl

substituted by one to three halogens. Most particular haloalþl are loweralliyl substituted by one

halogen.

"Heteroaroyl" means heteroaryl-CO-. Exemplary heteroaroyl includes thiophenoyl, nicotinoyl, pyrrol-

2-yloarbonyl, and pyridinoyl.

"Heteroaryl'means an aromatic monocyclic or multicyclio ring system of about 5 to about 14 carbon

atoms, in whioh one ot more of the carbon atoms in the ring system is/are hetero element(s) other than

carbon, for example nitrogen, o4ygen or sulfur. Particular aromatic ring systems include about 5 to

about 10 carbon atoms, and include 1 to 3 heteroatoms. More particular ring sizes of rings of the ring

system include about 5 to about 6 rìng atoms. The desigrration of the az\ oxa or thio as a prefix

before heteroaryl defines that at least a nitrogen, oxygen or sulfur atom is present respectivel¡ as a

ring atom. A nitogen atom of a heteroaryl may be a basic nitrogen atom and may also be optionally

oxidized to the correspondingN-oxide. When a heteroaryl is substituted by a hydroxy gtoup, it also

includes its corresponding tautomer. Exemplary heteroaryl includes pyrazinyl, thienyl, isothiazolyl,

oxazoþI, pyrazolyl,firanyl, pynolyl, 1,2,4-thiadiazolyl, pyridazinyl, quinoxalinyl, phthalazinyl,

imidazofl,2-aJpyridine, imidazof2,I-bftttiazolyl,benzoîwanyl, azaindolyl,benzimidazolyl,

benzothienyl, thionopyridyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,betzaazatndolyl, 1,2,4-

hiazinyl, benzothiazolyl, imidazolyl, indolyl, indolizinyl, isoxazolyl, isoquinotinyl, isothiazolyl,

oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl,

t,3,4-thiadiazolyl, thiazolyl, thienyl, and triazolyl.

"Heteroarylaþ[" means heteroaryl-aþl-. Particular heteroarylaþl contains a (Cr-C¿)-alþl moiety

Exemplary heteroarylaþl includes tetoazol-5-ylmethyl.

'Tleteroarylcycloalkenyl" nre¿il:ls a fused heteroaryl and cycloalkenyl. Particular

heteroarylcycloalkenyl is one wherein the heteroaryl thereof consists of about 5 to about 6 ríng atoms

and the cycloalftenyl consists of about 5 to about 6 ring atoms. A heteroarylcycloalkenyl is bonded

through any atom ofthe cycloalkenyl thereof capable of such bonding. The designation ofthe az¡" oxa

or thio as a prefix befo¡e heteroaryl portion oftle heteroarylcycloalkenyl defines that at least a

nihogen, oxygen or sulfrr atom is present, respectively, as a ring atom. The nitogen atom of a
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heteroarylcycloalkenyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl portion of

the heteroarylcycloalkenyl may also be optionally oxidized to the correspondingN-oxide. Exemplary

heteroarylcycloalkenyl includes 5,6- dihydroquinolyl, 5,6-dihydroisoquinolyl, 5,6-

dihydroquinoxalinyl, 5,6-dihydroquinazolinyl, 4,5- dihydro-lH-benzimidazolyl, and 4,5-di-

hydrobenzoxazolyl.

"Heteroarylcycloallçyl" means a fused heteroaryl and cycloaþl, Particula¡ heteroarylcycloalþl is

one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloaþl

consists of about 5 to about 6 ring atoms. A heteroarylcycloaþl is bonded through any atom of the

cycloalþl thereof capable of such bonding. The designation of the aza) oxa or thio as a pref,tx before

heteroaryl portion of the fused heteroarylcycloaþl defines that at least a nitogen, oxygen or sulfur

atom is present, respectively, as a ring atom. The nitrogen atom of a heteroarylcycloaþl may be a

basic nitrogen atom. The nitrogen atom of the heteroaryl portion of the heteroarylcycloaþl may also

be optionally oxidized to the corresponding N-oxide. Exemplary heteroarylcycloaþl includes

5,6,7,8- teirahydroquinolinyl, 5,6,7 ,8-tetra-hydroisoquinolyl, 5,6,7,8-tetrahydroquinoxalinyl, 5,6,7,8-

tetrahydroquinazolyl,4,5,6,T-tetrahydro-lH-benzimidazolyl, and4,5,6,7-tetrahydrobenzoxazolyl

"Heteroarylheterocyclenyl" means a fused heteroaryl and heterocyclenyl. Particular '

heteroaryltreterocyclenyl is one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms 
-

and the heterocyclenyl consists of about 5 to about 6 ring atoms. A heteroarylheterocyclenyl is bonded

through any atom of the heterocyclenyl thereof capable of such bonding. The designation ofthe azq

oxa or thio as a prefix before the heteroaryl or heterocyclenyl portion of the heteroarylheterocyclenyl

defines that at least a nitrogen, olygen or sulfi:¡ atom is present, respectively as a ring atom. The

nitrogen atom of a heteroarylazaheterocyclenyl may be a basic nitrogen atom. The niüogen or sulfi¡r

atom of the heteroaryl portion of the heteroarylheterocyclyl may also be optionally oxidized to the

corresponding N-oxide. Tho nitrogen or sulfur atom of the heteroaryl or heterocyclyl portion of the

heteroarylheterocyclyl may also be optionally oxidized to the correspondingN-oxide, S- oúde or S,S-

dioxide. Exemplary heteroarylheterocyclenyl includes 7,8-dihydro[1,7]naphthyridinyl, 1,2-

dihydro[2,7]-naphthyridinyl, 6,7-dihydro-3H -imidazo [4,5-c]pyridyl, 1,2-dihydro-1,5-naphthyridinyl,

1 ,2-dihydro-1,6-naphthyridinyl, 1,2-dihydro-1,7 -naphthyridinyl, 1,2-dihydro-l ,8-naphthyridinyl, and

1,2-dihydro-2, 6-naphthyridinyl.

"Heteroarylheterocyclyl" means a fused heteroaryl and heterocyclyl. Particular heteroarylheterocyclyl

is one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclyl

consists of about 5 to about 6 ring atoms. A heteroarylheterocyclyl is bonded through any atom of the

heterocyclyl thereofcapable ofsuch bonding. The designation ofthe azy oxa or thio as a prefix
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before the heteroaryl or heterocyclyl portion of the fused heteroarylheterooyclyl defines that at least a

nitrogen, orygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a fused

heteroarylheterocyclyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the heteroaryl

portion of the heteroarylheterocyclyl may also be optionally oxidized to the corresponding N-oxide.

The nihogen or sulfi.u atom of the heteroaryl or heterocyclyl portion ofthe heteroarylheterooyclyl may

also be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary

heteroarylheterocyclyl includes 2,3-dihydro-lH-pyrrol[3,4-b]quinolin-2 -yl, t,2,3, -tetrahydrobenz

þl[1,7]naphtlryridn-2-yl,1,2,3, -teÍahydrobenzþl[1,6]naphthyridin-2-yl, I,2,3,4-teta-hydro-9H-

pyrido[3,4-b]indol-2yl, 1,2,3,4-tefrahydro-9H-pyrido[4,3-b]indol-2y1,2,3-dihydro-lH-pyrolo[3,4-b

]indol-2-yl, IH-2,3,4,S-tehahydroazepino[3,4-b]indol-2-yl,l}I-2j,4,5-teha-hydroazepino[4,3-

b]indol-3-yl, lIF^.2,3,4,5-tehahydroazepino[4,5-b]indol-2 yI,5,6,7,8-tetra-hydro[1,7]naphthyridyl'

!,2,3,4-tethydro[2,7]naphthyridyl,2,3-dihydro[1,4]dioxino[2,3-b]pyridyl, 2,3-dihydro-

[1,4]dioxino[2,3-b]pyridyl, 3,4-dihydro -2$-l-oxal4,6ldiazanaphthalenyl, 4,5,6,7- tehahydro-3H-

imidazo[4,5-c]pyridyl 6,7-dihydro[5,8]diazanaphthalenyl, 1,2,3,4-tefahyclro[1,5]-naphthyridinyl,

1,2,3, -tefrahydro[1,6]naphthyridinyl, 1,2,3,4-tet:ahydrofl,7]naphtþridinyl, I,2,3,4-

tefrahydrof1,8]naphthyridinyl, and I,2,3,4-teta-hydrof2,6]naphthyridinyl.

"Heteroaryloxy" means heteroaryl-O- . Exemplary heteroaryloxy includes pyrtdylo>ry

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic hydrocarbon ring system of about 3

to about 10 carbon atoms, in which one or more of the ca¡bon atoms in the ring system is/are hetero

element(s) other than carbon, for exarnple nitogen, o4ygen or sulfur atoms, and which contains at

least one carbon-ca¡bon double bond or ca¡bon-nitrogen double bond. A particular non-aromatic ring

system includes about 5 to about 10 carbon atoms, and 1 to 3 heteroatoms. More particular ring sizes

of rings ofthe ring system include about 5 to about 6 ring atoms; and such particular ring sizes are also

referred to as "lower". The designation ofthe aza, oxaor tJrio as a prefur before heterocyclenyl defines

that at least a nifuogen, oxygen or sulflr atom is present, respectively, as a ring atom. The nitrogen

atom of a heterocyclenyl may be a basic nitogen atom. The nitrogen or sulñr atom ofthe

heterocyclenyl may also be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide.

Exemplary monocyclic azaheterocyclenyl includes 1,2,3,4-tetrahydrohydropyridyl, 1,2-dihydropyridyl,

1,4-dilrydropyridyl, 1,2,3,6-teta-hydropyridyl, 1,4,5,6-tetrahydro- pyrimidino, 2-pyrrolinyl, 3-

pyrrolinyl, 2-imidazolinyl, and}-pyrazotinyl. Exemplary oxaheterocyclenyl includes 3,4-dihydro-2H-

pyrm, dihydrofuranyl, and fluorodihydro-furanyl. An exemplary multicyclic oxaheterocyclenyl is 7-

oxabicyclof2.2.l]heptenyl. Exernplary monocyclic thioheterocyclenyl includes dihydrothiophenyl and

dihydrothiopyranyl.

10

15

20

25

30

35



5

-12-

"Heterocyclenylaryl" means a fused aryl and heterocyclenyl. Particular heterocyclenylaryl is one

wherein the aryl thereof is phenyl and the heterocyolenyl consists of about 5 to about 6 ring atoms. A

heterocyclenylaryl is bonded through any atom of the aryl thereof capable of such bonding. The

designation of tlre aza, oxa or thio as a prefx before heterocyclenyl portion of the fused

heterocyclenylaryl defines that at least a nitrogen, o4ygen or sulfirr atom is present respectively, as a

ring atom. The nihogen atom of a heterocyclenylaryl may be a basic nihogen atom. The nitrogon or

sulfur atom of the heterocyclenyl portion of the heterocyolenylaryl may also be optionally oxidized to

the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary heterocyclenylaryl include 3I{-

indolinyl, IH-2-oxoquinolyl, 2H-l-oxoisoquinolyl, 1,2-di-hydroquinolinyl, 3,4-dihydroquinolinyl, 1,2-

diþdroisoquinolinyl, and 3,4-dihydroisoquinolinyl.

"Heterocyclenylheteroaryl" means a fused heteroaryl and heterocyclenyl. Pa¡ticular

heterocyclenylheteroaryl is one wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms

and the heterocyclenyl consists of about 5 to about 6 ring atoms. A heterocyclenylheteroaryl is bonded

through any atom of the heteroaryl thereof capable of such bonding. The designation of the aza, oxa ot

thio as a prefix before the heteroaryl or heterocyclenyl portion of the heterocyclenylheteroaryl define

that at least a nitrogen, olqygen or sulfirr atom is present, respectively, as a ring atom. The nitrogen

atom of an azaheterocyclenylheteroaryl may be a basic nitogen atom. Ths nitrogen or sulfi¡r atom of

the heteroaryl portion of the heterocyolenylheteroaryl may also be optionally oúdized to the

correspondingN-oxide. The nitrogen or sulfir atom of the heteroaryl or heterocyclyl portion of the

heterocyclenylheteroaryl may also be optionally oxidized to the corresponding N-oxide, S-oxide or

S,S-dioxide. Exemplary heterocyclenylheteroaryl inoludes 7,8-dihydro[1,7]naphthyridinyl, 1,2-

dihydro[2,7]-naphthyridinyl, 6,7-dihydro-3H-imidazo[4,5-c]pyridyl, 1,2-dihydroJ,5-naphthyridinyl, 1

,2-dihydro-1,6-naphthyridinyl, 1,2-dihydro-1,7-naphthyridinyl, 1,2-dihydro-1,8-naphtbyridinyl and I,2-

dihydro-2, 6 -naphthyridinyl.

"Heterocyclyl" means a non-a¡omatio saturated monocyclic or multioyclic ring system of about 3 to

about l0 carbon atoms, in which one or more of the atoms in the ring system is/are hetero element(s)

other than carbon, for example nitrogen, o)rygen or sulfur. A particular ring system contains about 5

to about 10 ca¡bon atoms, a¡rd from 1 to 3 heteroatoms. Particula¡ ring sizes of the ring system include

about 5 to about 6 ring atoms; and such particular ring sizes are also referred to as "lorver". The

designation of the aza, oxa or thio as a prefix befo¡e heterocyclyl define thatat least a nihogen,

orygen or sulfur atom is present respectively as a ring atom. The nitrogen atom of a heterocyclyl may

be a basic nitrogen atom. The nitrogen or sulfur atom of the heterocyclyl may also be optionally

oxidized to 20 the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary monocyclio
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heterocyclyl includes piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,

1,3-dioxolanyl, 1,4-dioxanyl, TIIFyl, tefrahydrothiophenyl, and tetahydrothiopyranyl.

'TleterocyclyTary|" means a fused aryl and heterocyclyl. Particular heterocyclylaryl is one wherein the

aryl thereof is phenyl and the heterocyclyl consists of about 5 to about 6 ring atoms. A

heterocyclylaryl is bonded through any atom of the aryl moiety thereof capable of such bonding. The

designation of lhe azy oxa or thio as a prefix before heterocyclyl portion of the heterocyclylaryl

defrnes that at least a nitrogen, o)!¡/gen or sulfur atom is present, respectively, as a ring atom. The

nitogen atom of a heterocyclylaryl may be a basic nihogen atom. The nitrogen or sulfur atom ofthe

heterocyclyl portion of the heterooyclylaryl may also be optionally oúdized to the corresponding N-

oxide, S-oxide or S,S-dioxide. Ëxemplary heterocyclylaryl includes indolinyl, I,2,3,4-

tetrahydroisoquinoline, 7,2,3,4-tetra\ydroquinoline, 1H-2,3-dihydroisoindol-2-yl, and2,3-

dihydrobenz[flisoindol-2-yl, and 1,2,3,4- tetrahydrobenz[g]-isoquinolin-2-yl.

"Heterocyclylheteroaryl" means a fused heteroaryl and heterocyclyl. Particular heterocyclylheteroaryl

is one wherein the heteora¡yl thereof consists of about 5 to about 6 ring atoms and the heterocycþl

consists of about 5 to about 6 ring atoms. A heterocyclylheteroaryl is bonded tlrough any atom of the

heterocycþl thereof capable of such bonding. The designation of the Aza, oxa or thio as a prefiä

before the heteroaryl or heterocyclyl portion of the heterocyclylheteroaryl defines that at least a

nihogen, olygen or sulfi¡r atom is present, respectively, as a ring atom. The nitrogen atom of a

heterocyclylheteroaryl may be a basic nitrogen atom. The nitrogen or sulfur atom of the heteroaryl

portion of the heterocyclylheteroaryl may also be optionally oxidized to the corresponding N-oxide.

The nitrogen or sulfur atom of the heteroaryl or heterooyclyl portion of the heterocyclylheteroaryl may

also be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary

heterocyclylheteroaryl includes 2,3-dihydro-lH-pyrrol[3,4-b]quinolin-2-y1,1,2,3,4-tehahydrobenz

[b][1,7]naphthyridin-2-yl, I,2,3,4-tetrahydrobenzþl[1,6]naphthyridn-2-y1,1,2,3,41ata-hydro-9H-

pyrido[3,4-b]indol-2yl, I,2,3,4-tatrahydro-9H-pyrido[4,3-b]indol-2yt,2,3-dthydro-lH-pynolo[3,4-b

]indol-2-yl, lIJ-2,3,4,5-tetrahydroazepino[3,4-b]indol-2-yl, lH-2,3,4,5-teha-hydroazepino[4,3-

b]indol-3-yl, 7H-2,3,4,5-tetrahydroazepino[4,5-b]indol-2-yl, 5,6,7,8-tetra-hydro[1,7]naphthyridyl,

1,2,3,4-tefrhydrof2,7]naphthyridyl,2,3-dihydro[1,4]dioxino[2,3-b]pyridyl, 2,3-dihydro-

[1,4]dioxino[2,3-b]pyridyl, 3,4-dihydro -ZE-l-oxaf{,6ldiazanaphthalenyl, 4,5,6,7- tetrahydro-3H-

'widazof4,5-c]pyndyl, 6,7-dihydro[5,8]diazanaphthalenyl, 1,2,3,4-tetahydro[1,5]-naphthyridinyl,

1,2,3,4-tetahydro[1,6]naphthyridinyl, l,2,3, -tefrahydro[1,7]naphthyridinyl,l,2,3,4-

tetrahydro[,8]naphthyridinyl, and 1,2,3,4-teta-hydrof2,6]naphthyridinyl.
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"Multicyclic alkaryl" rneans a multioyclic ring system including at least one aromatic ring fused to at

least one non-aromatic ring that may be saturated or unsah¡rated, and may also contain in the ring

system one or more heteroatoms, such as nitrogen, o)irygen or sulfur. Bxemplary multicyclic alkaryl

includes arylcycloalkenyl, arylcycloaþl, arylheterocyolenyl, arylheterocyclyl, cycloalkenylaryl,

cycloalþlaryl, cycloalkenylheteroaryl, cycloaþlheteroaryl, heteroarylcycloalkenyl,

heteroarylcycloalþI, heteroarylheterocyclenyl, heteroarylheterocyclyl, heterocyclenylaryl,

heterocyclenylheteroaryl, heterocyclylaryl, and heterocyclylheteroaryl. Particula¡ multicyclic alkaryl

groups are bicyclic rings that include one aromatic ring frrsed to one non-aromatic ring and that also

may contain in the ring system one or more heteroatoms, such as nitrogen, oxygen or sulfi¡r.

"Patienf includes human and other mammals.

"Pharmaceutically acceptable salts" refers to the non-toxic, inorganic and organic acid addition salts,

and base addition salts, of compounds of the present invention. These salts may be prepared in situ

during the final isolation and purification of the compounds or by separately reacting the purified

compound in its free base form with a suitable organic or inorganic acid and isolating the salt thus

formed. In some cases, the compounds themselves are capable of self-protonating basic sites on the

molecule and forming an internal amphoteric salt.

Exemplary acid addition salts include the hydrobromide, hydrochloride, sulfate, bisulfate, phosphate,

nitate, acetate, oxalate, valerate, oleate, palmitate, stea-rate, laurate, borate, benzoate, lactate,

phosphate, tosylate, citrate, maleate, fumarate, succinate, tarhateo naphthylate, mesylate,

glucoheptonate, lactiobionate, sulfamates, malonates, salicylates, propionates, methylene-bis-ß-

hydro4ynaphthoates, gentisates, isethionates, di-p-toluoyltarfrates, methanesulfonates,

ethanesulfonates, benzenesulfonates, p-toluenesulfonates, oyclohexylsulfamates and laurylsulfonate

salts. See, for example S.M. Berge, et al., "Pharmaceutical Salts," J. Pharm. Sci.. 611-ß (1977)that

is incorporated herein by reference. Base addition salts can also be prepared by separately reacting the

purified compound in its acid fonn with a suitable organic or inorganic base and isolating the salt thus

fonned. Base addition salts include pharmaceutically acceptable metal and amine salts. Suitable metal

salts include the sodium, potassium, calcium, barium, zinc, magnesium, and aluminum salts. A
paficular base addition salt is sodium salt or potassium salt. Suitable inorganic base addition salts are

prepared from met¿l bases which include sodium hydride, sodium hydroúdè, potassium hydroxide,

calsium hydroúde, aluminum hydroxide, lithium hydroxide, magnesium hydroxide, and zinc

hydroxide. Suitable amine base addition salts are prepared from amines which have sufficient basicify

to form a stable salt, and particularly include those amines which are frequently used in medicinal

chemistry because of their low toxicity and acceptability for medical use. Ammoni4 ethylenediamine,
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N-metþl-glucamine, lysine, arginine, ornithine, choline, N,NL dibenzylethylenedia:nine,

chloroprocaine, diethanolamine, procaine, N-benzylphenetþlamine, diethylamine, piperazine,

tris(hydro>rymethyl)-aminomethane, teframethylammonium hydroxide, hiethylaminq dibenzylamine,

ephenamine, dehydroabietylamine, N-ethylpiperidine, benzylamine, tetrametfiylammonium,

tefuaethylammonium, methylamine, dimethylamine, foimethylamine, etþlamine, basic amino acids,

e.g., lysine and arginine, and dicyclohe4ylamine.

"Solvate" means a physical association of a compound of the present invention with one or more

solvent molecules. This physical assocíation includes hydrogen bonding. I¡ certain instances, the

solvate will be capable of isolation, for example when one or more solvent molecules are incorporated

in the crystal lattice of the crystalline solid. "Solvate" encomp¿ìsses both solution-phase and insoluble

solvates. Particula¡ solvates include hydrates, ethanolates, and methanolates.

Particular Embodiments of the Invention

One particular embodiment of the invention is a compound of formula (I) wherein Rr is phenyl, five or

six membered heteroaryl, or (Cs-Co)-cycloalþ1, each of which is optionally substituted by halo, (C1-

C6)-alþ1, hydroxy, (C¡-C6)-alkox¡ (C1-Ca)-haloalþl or (C¡-Ca)-haloalko4y, or a hydrate, solvate or

N-oxide thereof, or a pharmaceuticalty acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein Rl is phenyl or

frve or six membered heteroaryl, each of which is optionally substituted by halo, (Cr-Co)-alkyl,

hydrory, (Cr-Cr)-alkoxy, (C¡-Ca)-haloaþl or (Cr-C¿)-haloalkoxy, or a hydrate, solvate or N-oxide

thereo{ or a pharrnaceutically acceptable saltthereof.

Another particular embodiment of the invention is a compound of fonnula (I) wherein Rr is phenyl or

five or six membered heteroaryl, each of which is optionally substituted by halo, (C¡C6)-aþ1,

hydroxy, (Cr-Co)-alkoxry, (C¡-Ca)-haloallçyl or (C¡Ca)-haloalkoxy, or a hydrate, solvate or N-oxide

tåereof, or a pharmaceutically acceptable salt thereof, provide that when Rt is phenyl or six membered

heteroaryl, then it ís only optionally substituted at the ortho or meta position.

Another particular embodiment of the invention is a compound of fonnula Q) wherein Rl is phenyl,

pyridyl, thiazolyl, imidazolyl or oxodiazolyl, each of which is optionatly substituted by halo, (Cr-Ce)-

alþI, hydro>ry, (C¡-C6)-alkory, (C¡-Ca)-haloaþl or (C1-Ca)-haloalko>iy, or a hydrate, solvate or N-

oxide thereof or a pharmaceutically acceptable salt thereof.

A-nothe¡ particular embodiment of the invention is a compound of formula (I) wherein Rl is phenyl or

pyridyl, each of which is optionally substituted at the ortho or meta positlion byhalo, (C1-C6)-alþ1,
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hydroxy, (C¡-C6)-alkoxy, (C1-Ca)-haloaþl or (C1-Ca)-haloalkoxy, or a hydrate, solvate or N-oxide
thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein Rr is phenyl
optionally substituted by halo, (Cr-Co)-allcyl, hydroxy, (C1-C6)-alko>.y, (C¡_Ca)_haloaþl or (C1_Ca)-

haloalko4y, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another parfioular embodiment of the invention is a compound of formula (I) wherein R1 is phenyl
optionally substituted at the ortho or meta position by halo, (C1,C6)-aþ1, hydroxy, (C1-C6)-alkoxy,

(c¡-ca)-haloalkyl or (c¡-ca)-haloalko4y, or a hydrate, solvate or N-oxide thereof, or a
pharmaceuti cally acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein Rr is phenyl
optionally substituted by halo, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.

Another partícular embodiment of the invention is a compound of formula (I) wherein Rr is phenyl
optionally substituted at the ortho or meta positiou by halo, or a hydrate, solvate or N-oxide thereof, or
a pharmaceutically acceptable salt tå.ereof.

Another particular embodiment of the invention is a compound of formula (t) wherein Rl is 2-

fluorophenyl or 3-fluorophenyl, or ahydrate, solvate or N-oxide thereof, or apharmaceutically

acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein lÚ is hydrogen,

or a hydrate, solvate orN-oúde thereof, or a pharmaceutically acceptable salt thereof.

Another paficular embodiment ofthe invention is a compound of formula (I) wherein RP is methyl, or
a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of fonnula (I) wherein Lr is a bond, or
ahydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of forrnula (I) wherein It is (Cr-C¡)-
aþlene, or ahydtate, solvate or N-oxide thereof, or a pharmaceutically aoceptable salt thereof.
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Another particular embodiment of the invention is a compound of formula (t) wherein Lr is -Cþ-, or

ahydrate, solvate or N-oxide thereof, or a phannaceutically acceptable salt thereof.

A¡other particular embodiment of the invention is a compound of formula (t) wherein:

nf is cycloaþI, cycloalkenyl, aryl, heteroaryl, heterocyclyl, heterocyclenyl, or multicyclic alkaryl,

each of which is optionally substituted by:

acyl, cyano, nitro, halo, hydror<y, carboxy, amidino,

n- 
to-c(:o)-c(:N-oR4)-,YrY2N-, YtY'N-c1:9)-, YtY2N-c(:o)-o-, YtY\-soz-,

FÍ-Sor-NRu-, FÍ-c1=9¡-¡*u-,YtY2N-1C,-Ca)-alþleno-So2-(C1-Ca)-allgilene-, or

alþI, alkenyl, alþnyl, alko:ry, alkoxycarbonyl, aþlthio, aþlsulfinyl, or

alþlsulfonyl, each ofwhich is optionally substituted by:

halo, alko4y, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, -P(=O)-

(atkory)2, YIY2N-, yry\-sor-, Ú-sor-NR6-,

aryl or heteroaryl, each of which is optionally substituted by aþI, halo,

haloalþI, alkoxy, haloalkoxy, hydroxy, amino, aþlamino,

diaþlamino, carbo4y, or alkoxycarbonyl, or

heterocyclyl or arylheterocyclyl, each of which is optionally substituted by

oxo or alkyl, or

aryl, heteroaryl, aroyl, heteroaroyl, a¡yloxy, heteroaryloxy, or heterocyclyl, each of

which is optionally substituted by alþI, haloalþI, halo, alkoxy, haloalko4y,

hydroxy, carboxy, alko4ycarbonyl, -P1:g¡-(alkoxy)2, YrY2N-, or YIY2N-SOz-

, and

when f is cycloalþI, cycloalkenyl, heterooyclyl, heterocyclenyl or multicyclic alkaryl, it is also

optionally substituted by oxo,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein FÉ is phenyl,

pyridyl, thiazolyl, imidazolyl, oxodiazolyl, imidazolyl, pyrimidinyl, thiophenyl, oxazolyl, cycloaþI,

benzooxazolyl, I,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl, furanyl,

benzo[1,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, indolyl, benzofuranyl,

or 1,3-dihydro-benzofc]isothiazolyl, each of which is optionally substituted by:

acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,

n^ 
to-cç:o¡-c(=N-on)-,YIY2N-, YtYzN-c¡:g¡-, Y'Y\-c(=o)-o-, YrYzN-sor-,

nÍ-sor-NRu-, FÍ-c1:3¡-¡*u-, Y'Y2N-1c1-ca)-aþlene-Soz-(cr-ca)-alþlene-, or

aþ| alkenyl, alþnyl, alko4y, alkorycarbonyl, aþlthio, aþlsulfinyl, or alþlsulfonyl, each

of which is optionally substituted by:

10

15

20

25

30

35



5

-18-

halo, alko4y, haloalkoxy, hydroxy, carboxy, alko4ycarbonyl, -P(:O)-(alkoxy)2,

YrY\-, YrY2N-sor-, FÍ-sor-NR6-,

aryl or heteroaryl, each of which is optionally substituted by aþl, halo, haloalþI,

alkoxy, haloalko>ry, hydro4y, amino, alþlamino, diaþlamino, carbory, or

alko4ycarbonyl, or

heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo or

aþI, or

aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroarylory, or heterooyclyl, each of which is

optionally substituted by aþl, haloalþI, halo, alkoxy, haloalko4y, hydro4y, carboxy,

alkoxycarbonyl, -P1=6¡-(alkory)2, YrY2N-, or YrY2N-SO z-, úd
when rrr is cycloaþI, tetrahydropyranyl, piperidinyl, imidazolidinyl, or l,3-dihydro-

benzo[c]isothiazolyl, it is also optionally substituted by oxo,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein:

RÉ is phenyl, pyridyl, ttnaznlyl, imidazolyl, oxodiazoþI, imidazoþI, pyrimidinyl, thiophenyl, oxazolyl,

cycloaþI, benzooxazolyl,l,2,4-thiadiazolyl,I,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl,

furanyl, benzofl,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, indolyl,

benzofrranyl, or 1,3-dihydro-benzo[c]isothiazolyl, each of which is optionally substituted by:

nitro, halo, hydroxy, carboxy, amidino, n'O-C1=6¡-C(:N-OR4)-,YIY\-, VIVzN-Cç:O¡-,

Yry\-SOr-, BÍ-SOz-NR6-, RÍ-C1=g¡-¡*0-, alkox¡ alkoxycarbonyl, aþlthio, aþlsulfonyl,

aryl, heteroaryl, or

aþl optionally substituted by:

halo, carbo:ry, alko:irycarbonyl, aryl or heteroaryl, -P(:O)-(alkoXy)2, YIY2N-,

yty2t t-sor-, Rt-sor-NRu-, or

heterocyclyl or arylheterocyc$, each of which is optionally substituted by oxo, or

heterocyclyl optionally substituted by YIY2N-, and

when Ff is cycloalþl, tehahydropyranyl, piperidinyl, imidazolidinyl, or l,3-dihydro-

benzo[c]isothiazolyl, it is also optionally substituted by oxo; and

Yr and f are each independently hydrogen, cycloalþI, or alþl optionally substituted by hydroxy,

alkoxy, amino, allcylamino, diaþlamino, heteroaryl, or heterocyclyl optionally substituted by alþl,

or a hydrate, solvate or N-oúde thereof, or a pharmaceutioally acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (I) wherein il is phenyl

optionally substituted by:

acyl, cyano, nitro, halo, hydro4y, carbo ry, amidino,
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R:'o-cç:g;-c(:N-oR4)-,YrY2N-, YtY2N-cç=6)-, YtY2N-c(=o)-o-, YrY2N-sot-,

il-sor-NR6-, Rt-c¡:6¡-¡ae-,YrY2N-¡ct-Ca)-allylene-Soz-(Cr-ca)-alþlene-, or

alþI, alkenyl, alþnyl, alkoxy, allioxycarbonyl, aþtthio, aþlsulfinyl, oraþlsulfonyl, each

of which is optionally substituted by:

halo, alkoxy, haloalkoxy, hydro4y, carboxy, alkorycarbonyl, -P(=O)-(alkoxry)2,

Y'Y2N-, Yl Y,N-sor, d-so2-NR6-,

aryl or heteroaryl, each of which is optionally substituted by allçyl, halo, haloalþl,

alkoxy, haloalkoxy, hydroxy, amino, alþamino, dialþlamino, carboxy, or

alkoxyoarbonyl, or

heterocyclyl or arylheterocyclyl, each of whioh is optionally substituted by oxo or

alþI, or

ary1, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of v"hích is

optionally substituted by aþI, haloailcyl, halo, alkoxy, haloalko4y, hydro4y, carbo4y,

alkorycarbonyl, -P(:O)-(alko4y)2, YrY2N-, or YrY2N-S o2-'

or a hydrate, solvate or N-oxide thereof, or a pharmaceuticaþ acceptable sait thereof.

Another paficular embodiment ofthe invention is a compound of formula (I) wherein:

rr# is phenyl optionally substituted by:

niho, halo, hydroxy, carbo4y, amidino, Rfo-C1:g;-C(:N-oRa)-,YlY2N-, Ytv2N-C1=g¡-,

yryzN-Sor-, RÍ-soz-NRu-, nÍ-c¡:o¡-wR6-, alkoxy, alkoxycarbonyl, alþlthio, aþlsulfonyl,

aryl, heteroarYl, or

alþl optionally substituted bY:

halo, carboxy, alkoxycarbonyl, aryl or heteroaryl, -P(=O)-(alkoxy)2, YIY2N-,

YtY2N-s o2-, FÍ-sor-NRu-, o.

heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo, or

heterocyclyl optionally substituted by Ylt'N-, and

yr and Y2 are,eachindependently hydrogen, cycloalþI, or alþl optionally substituted by hydroxy,

alkoxy, alnino, alþlamino, diaþlamrno, heteroaryl, or hoterocyolyl optionally substituted by aþI,

or a hydrate, solvate or N-oxide thereof, or a pharmaoeutically acoeptable salt thereof'

Another particular embodiment of the invention is a oompound of formula (I) wherein R3 is phenyl

optionally substituted by:

YtY2N-sor-, FÍ-sor-NR6-, aþlsulfonyl, or

aþl substituted by YtY2N-So2-, RÍ-Sor-NRu-,

or a hydrate, solvate orN-oxide thereof, or a pharmaceutically acceptable salt thereof.
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Another particular embodiment of the invention is a compound of formula (I) wherein:

Bf is phenyl optionally substituted by:

YtY2N-sor-, FÍ-sor-NRu-, alþlsulfonyl, or

alkyl substituted by YIY2N-SO2-, RÍ-SOz-NR6-; and

Yl and Yz are each independentþ hydrogen, cycloaþI, or alliyl optionally substituted by hydroxy,

alkoxy, amino, alþlamino, diaþlamino, heteroaryl, or heterocyclyl optionally substituted by alþI,

or a hydrate, solvate or N-oúde thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of forrrula (I), which is

2-Phenyl-pyrimidine-5-carboxylic acid benzrylamide

2-P yridn-4-yl-pyrimidine-5-carboxylic acid phenylamide,

2-Pyridin-3 -yl-pyrimidine-5-carborylic acid phenylamide,

2-Pyndn-2-yl-pyrimidine-5-carbo4ylic acid phenylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid phenylamide,

2-(4-Fluoro-phenyl)-pyrimidine-5-carboxylic acid phenylamide,

2-(2-Fluoro-phenyl)-pyrimidine-5-carboxylic acid phenylamide,

2-Phenyl-pyrimidine-5-carborylic acid (2,2-dioxo-2,3-dihydro-1H-2lamda*6+-benzo[c]isothiazol-5-

yl)-amide,

2fhenyl-pyrimidine-5-carbo:rylio acid [1-(1H-imidazol-2-ylmethyl-piperidin4-yl]-amide,

2-Phenyl-pyrimidine-5-carbo4ylic acid (6-dimetþlamino-pyridin-3-ylmethyl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acidB-Q-pynolidin-1-yl-ethyl)-benzooxazol-6-yll-amide,

2-Phenyl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide,

2-Phenyl-pyrimidine-5-carborylic acid [2-(4-sulfamoyl-phenyl)-ethyl]-amide,

(R)-2-Phenyl-pyrimidine-5-carbo4ylic acið,14-(2-oxo-oxazolidin-4-ylmetþl)-phenyll-amide,

2-Phenyl-pyrimidine-5-carbo4ylic acid (6-acetylamino-pyridin-3-yl)-amide,

2-Phenyl-pyrimidine-5-ca¡bo4ylic acid (3-carbamoyl-phenyl)-amide,

2-Phenyl-pyrimidine-5-carborrylic acid (3-metþlcarbamoyl-phenyl)-amide,

2-Phenyl-pyrimidine-5-carborylic acid (4-hydroxy-cyclohexyl)-amide,

4-metþl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thiazole-5-ca¡boxylic acid ethyl ester,

{2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-yl]-acetic acid ethyl ester,

4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thiazole-5-carborylic acid,

{2-f(2-phenyl-pyrimidine-5-carbonyl)-aminol-thiazol-4-yl}-acetic acid,

2-Phenyl-pyrimidine-5 -carbo:rylic acid 4-methylsulfamoyl-benzylamide,

2-Phenyl-pyrimidine-5-carborTlic acid 4-dimethylsulfamoyl-burzylamide,

2-Phenyl-pyrimidine-5 -carboxylic acid (3,5-difluoro-phenyl)-amide,

2-Phenyl-pyrimidine-5 -carboxylic acid pyridin-2-ylamide,
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2-Phenyl-pyrimidine-5-carboxylic acid thiazol-2'ylamide,

2-Phenyl-pyrimidine-5-carboxylic acid (3 -sulfamoyl-phenyl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid (2-oxo-1,2-dilrydro-pyrimidin4-yl)-amide,

2-Phenyl-pyrimidine-5-carbo>rrylicacid(4-sulfamoyl-phenyl)-amide,

5 2-Phenyl-pyrimidine-5-carborylic acidpyrimidin-4-ylamide,

2-Phenyl-pyrimidine-5-carbo4ylic acid (1-pyridin-3-ylmetþl-piperidin4-yl)-amide,

2-Phenyl-pyrimidine-5-carbo>cylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide,

2-Phenyl-pyrimidine-5-carboxylic acid [2-(1H-imidazol-4-yl)-etþl]-amide,

2-Phenyl-pyrimidine-5-ca¡bo>cylic acid (tetrahydro-pyran-4-ylmetþl)-amide,

10 2-Phenyl-pyrimidine-5-carbo4ylic acid (3-trifluoromethyl-phenyl)-amide,

2-Phenyl-pyrimidine-5 -carborylic acid (2H-pyrazol-3 -yl)-amide,

2-Phenyt-pyrimidine-5-carboxylic acid (1'methyl-piperidin-4-yl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid pyrimidin-2-ylamide,

2-(3,5-difluoro-phenyt)-pyrimidine-5-carboxylio acid 3-methylsulfamoyl-benzrylamide,

15 2-(2,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide'

2-(4-difluorophenyl)4-methylpyrimidine-5-carborylic acid-3-methylsulfanioyl-benzylamide'

2-(2-pyridyl)-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzylamide,

2-(3-pyridyl)-4-methyl-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-ben4ylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid 3-ethylsulfamoyl-benzylamide,

ZO 2-(3-Fluoro-phenyl)-pyrimidine-5-carborylic acid 3-(2-etho>cy-ethylsulfamoyl)-benzrylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(2-hydroxy-propylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carborrylic acid 3-cyclopropylsulfamoyl-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>rylic acid 3-(3-hydroxy-propylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-methory-ethylsulfamoyl)-benzylamide,

25 2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(3-methory-propylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo;ylic acid 3-(4-methory-butylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>rrylic acid 3-cyclohexylsulfamoyl-benzylamide'

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid3-(2-hydro>ry-1,1-dimethyl-etþlsulfamoyl)-

benzylamide,

30 2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-sulfamoyl-benz.ylamide,

2-(3-Fluoro-phenyl)-pyrirnidine-5-carboxylic acid 3-(2-morpholin-4-yl-ethylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid3-(2-piperidin-1-yl-etþlsulfamoyl)-benz'¡lamide,

2-(3-Fluoro-phenyl)-pSnimidine-5-carboxylic acid3-12-(l-methyl-pyrrolidin-2-yl)-ethylsulfamoyll-

benzylamide,

35 2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-[(1-etþl-pyrrolidin-2-yknetþl)-sulfamoyl]-

benzylamide,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[2-(1H-imidazol-4-yl)-ethylsulfamoyl]-

benzryrlamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxrylic acid3-13-(2-methyl-piperidin-1-yl)-propylsulfamoyll-

benz¡rlamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid 3-(3-pynolidin-1-yl-propylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-dimethylamino-etþlsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid 3-(2-dietþlamino-etþlsulfamoyl)-benzrylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carborylic acid 3-(3-dimethylamino-2,2-dimethyl-

propylsulfamoyl)-b enzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxAlic acid 3-(5-dimetbylamino-pentylsulfarnoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-diisopropylamino-etþlsulfamoyl)-

benzylamide,

2-(3-Fluoro-phenyl)4-methyl-pyrimidine-5-carbo4ylic acid 3-(methanesulfonylamino-methyl)-

ben4ylamidç,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-[(propane-2-sulfonylamino)-methyl]-

benzylamide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbo4ylic acid 3-methylsulfamoylmethyl-benzylamide,

2-(3-Fluoro-phenyl)4-methyl-pyrimidine-5-carbo4ylic acid 3-(isopropylsulfamoyl-methyl)-

benzylamide,

2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-(methanesulfonylamino-methyl)-benzylamide,

2-(3-Fluoro-phenyl)- pyrimidine-S-carbo4ylic acid 3-[(propane-2-sulfonylamino)-methyl]-

benzrylamide,

2-(3-Fluoro-phenyl)- pyrimidine-5-carborylic acid 3-metþlsulfamoyknethyl-benzrylamide,

2-(3-Fluoro-phenyl)- pyrimidine-5-carbo4ylic acid 3-(isopropylsulfamoyl-methyl)-benrylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methanesulfonylamino-pyridin-4-ylmethyl)-

amide,

2-(5-Methyl-lI,2,4loxadiazole-3-yl)-pyrimidine-5-carbo4ylic acid (tetoahydro-pyran-4-yl)-amide,

2-(5-Methyt-lI,2,4loxadiazole-3-yl)-pyrimidine-5-carboxylic acid 4 -sulfarnoyl-benzeneamide,

2-(5-Methyl-lI,2,4loxadiazol-3-yl)-pyrimidine-5-carbo4ylic acid (3-phenyl-[1 ,2,4fthiadiazol-5-yl)-

amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(morpholine4-sulfonyl)-benzylamide,

2-Pheny-pyrimidine-5-ca¡bo>rrylic acid 3,4-dimethoryl-benzylamide,

2-Pheny-pyrimidine-5-carbo>rylic acid (2-benzop,3ldioxol-5-yl-ethyl)-amide,

2-Pheny-pyrimidine-5-carbo4ylic acid ( I H-indazol-5-yl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid 4-l7,2,3lthiadiazol-5 -yl)-benzylamide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-oarbo4ylic acid 3-methylsulfamoyl-benzylamide,
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4-Methyl-2-pyridin-2-yl-pyrimidine-5-carbo4ylic acid 3-methylsulfamoyl-benzylamide,

2-Pheny-pyrimidine-5 -carboxyl ic acid 4-morpholin-4-ylbenzrylamide,

6-[(2-Phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-carboxylic acid methyl ester,

6-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-carbo>cylic acid,

2-Pheny-pyrimidine-5-carboxylic acid (benzofuran-5-ylmethyl)-amide,

2-Pheny-pyrimidine-5-carborrylic acid 4-methanesulfonylamino-benzylamide,

2-Pheny-pyrimidine-5-carbo4ylic acid 4-ca¡bamoyl-benzylamide,

2-pheny-pyrimidine-5-carbo4ylic acid 3-(2-hydroxy-ethylsulfamoyl)-benzylamide,

2-Pheny-pyrimidine-5-carbo>rylic acid 4-(morpholin-4-sulfonyl)-benzylamide,

2-Pheny-pyrimidine-5 -carboxylio acid 3 -metþlsulfamoyl-benzylamide,

2-Pheny-pyrimidine-5-carbo4ylic acidl2-(2-amino-4-methyl-thiazol-5-yl)-etþll-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>ylic acid 3-metþlsulfamoyl-benzrylamide,

{4-{[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzyl]-phosphonic acid diethyl ester,

{4-[(2-Phenyt-pyrimidine-5-carbonyl)-amino]-butyl)-phosphonic acid diethyl ester,

{4-f(2-Phenyl-pyrimidine-5-carbonyl)-amino]-ethyl)-phosphonic acid diethyl ester,

{Phenyl-(2-phenyl-pyrimidine-5-ca¡bonyl)-aminol-methyl)-phosphonic acid diethyl ester,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methanesulfonyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡bo¡ylic acid (1-methanesulfonyl-piperidin-3-ylmetþl)-amide,

2-(3-Fluoro-pherryl)-pyrimidine-5-ca¡borylic acid (1-dimethanesulfamoyl-piperidin-3-ylmetþl)-

amide,

2-(Phenyl)-pyrimidine-5-carboxylic acid 3-methanesulfonylamino-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-acetylsulfamoyl-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(3-oxo-piperiazine-1-sulfonyl)-benzylamide,

2-Pheny-pyrimidine-5-carboxylic acid (2-sulfamoyl-etþl)-amide,

2-Pheny-pyrimidine-5-carboxylic acid (2-dimetþlsulfamoyl-ethyl)-amide,

2-Phenyl-pyrimidine-5-carbo>'ylic acid (3-phenyl-[1,2,4]thiadiazol-5-yl)-amide,

4-Methyl-2-phenyl-pyrimidine-5-carbo4ylic acid (3-phenyl-ÍL,2,4fúiadiazol-5-yl)-amide

2-(3-Fluoro-phenyl)-pyrimidine-5-carborrylic acid (3-phenyl-fl,2,4lthiadiazol-5-yl)amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid (tehahydro-pyran-4-yl)-amide,

2-Cyclohe:ryl-pyrimidine-5 -carborylic acid phenylamide,

2-Phenyl-pyrimidine-5-ca¡bo4ylic acid 3-amino-bcnzylamide,

2-(3-Pyridyl)-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzrylamide,

Z-Pyrazol-7 -yl-pyrimidine-5 -carborylic acid 4-sulfamoyl-benzylamide,

2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carborylic acid (tetrahydro-pyran-4-yl)-amide,

2-Phenyl-pyrimidine-5-ca¡bo4ylic acid (thiophen-2-ylmethyl)-amide,

2-Phenyl-pyrimidine-5-carboxlylic acid (4-methyl-oxazol-2-yl)-amide,
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Methoxyimino-{2-l(2-phenyl-pyrimidine-5-carbonyl)-aminol-thiazol- -yl)-acetic acid ethyl ester,

2-Phenyl-pyrimidine-5-carbo4ylic acid (5-methylsulfanyl-[,3,4]thiadiazol-2-yl)-amide,

2-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzothiazole-5-carboxylic acid ethyl ester,

(R)-2-Phenyl-pyrimidine-5-carboxylic acid ( I -phenyl-etþl)-amide,

2-Phenyl-pyrimidine-5-carbo4ylic acid [3-(1H-tetrazol-5-yl)-phenyl]-amide,

2-Phenyl-pyrimidine-5-carboxylic acid (1-carbamimidoyl-piperidin-4-ylmethyl)-amide,

5-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-1H-indole-3-carbo>rylic acid amide,

2-Phenyl-pyrimidine-5-carboxylic acid [3-(2-amino-thiazol-4-yl)-phenyl]-amide,

2-Phenyl-pyrimidine-5-carbo>rylic acid {4-12-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethyll-thiazol-2-

yl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid [2-(pyrrolidine-1-sulfonyl)-ethyl]-amide,

t3-({[2-(3-Fluoro-phenyl)-4-methyt-pyrimidine-5-carbonyl]-amino]-metþl)-benryll-carbamic acid

tert-butyl ester,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>rylic acid 3-f(pyridin-2-ylnethyl)-sulfamoyl]-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(3-hydroxy-2,2-dimethyl-propylsulfamoyl)-

ben4ylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid3-(2-hydro4y-2-methyl-propylsuHamoyl)-

benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tetrahydro-pyran-4-ylmethyl)-sulfamoyl]-

benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-hydroxy-butylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡bo4ylic acid 3-p,-Q-hydroxy-ethoxy)-etþlsulfamoyll-

benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tetrahydro-furan-2-ylrnethyl)-sulfamoyl]-

bendamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>rrylic acid 3-isobutylsulfamoyl-benrylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxTlic acid (5-isopropylsulfamoyl-pyridin-3-ylmethyl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡borylic acid (5-methylsulfamoyl-pyridin-3-ylmetþl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo4ylic acid (2-metþlsulfamoyl-pyridin-4-ylmetþl)-amide,

2-(3-Fluoro-phenyl)-4-metþl-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylrnethyl)-

amide, or

2-(3-Fluoro-phenyl)-4-metþl-pyrimidine-5-carboxylic acid (5-isopropylsulfamoyl-pyridin-3-

ylmetþl)-arnide,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.
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The present invention also includes within its scope a pharmaceutical composition comprising a

phannaceutically eflective amount of a compound of the invention, in admixture with a

pharmaceutically acceptable carrier.

Compounds of the present invention are PGDS inhibitors and thus, a¡e useful for treating allergic

and/or i¡flammatory disorders, particularly disorders such as allergic rhinitis, asthma and/or chronic

obstructive pulmonary disease (COPD).

Accordingly, another invention herein is directed to a method of teating a patient suffering from

allergic rhinitis and/or asthma comprising administering to the patient a pharmaceutioally effective

amount of compound of formula (f).

References herein directed to treating should be understood to include prophylactic therapy to inhibit

pGDS, as well as to treat a¡r established acute or chronic or physiological conditions associated with

pGDS to essentially cure a patient sufflering there om, or ameliorate the physiological conditions

associated therewith. Physiological conditions discussed herein include some, but not all, of the

possible clinical situations where an anti- allergic rhinitis and/or asthma treatment is warranted. Those

experionced in this field are well aware of the circumstances requiring treatment.

In practice, the compound of the present inventioq may be administered in pharmaceutically

acceptable dosage form to humans and other mammals by topical or systemic adminishation, including

oral, inhalational, rectal, nasal, buccal, sublingual, vaginal, oolonic, parenteral (including

subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural), intracisternal and

intraperitoneal. It will be appreciated that the particular route may varry with for example the

physiological condition of the recipient-

,,pharmaceutically acceptable dosage forms" refers to dosage fonns ofthe compound of the invention,

and includes, for example, tablets, dragées, powders, elixirs, synrps' liquid preparations, including

suspensions, sprays, inhalants tablets, lozenges, emulsions, solutions, granules, capsules and

suppositories, as well as liquid preparations for û{ections, inoluding liposome preparations'

Tecbniques and formulations generally may be found in Remington's Pharmaceutical Sciences, Mack

Publishing Co., Easton, PA, latest edition.

A particular aspect of the invention provides for the compound of the invention to be administered in

the form of a pharmaceutical composition.
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Pharmaceutically acceptable ca¡riers include at least one component selected from the group

comprising pharmaceutically acceptable carriers, diluents, coatings, adjuvants, excipients, or vehicles,

such as preserving agents, fillers, disintegrating agents, wetting agents, emulsifuing agents, emulsion

stabilizing agents, suspending agents, isotonic agents, sweetening agents, flavoring agents, perfuming

agents, coloring agents, antibacterial agents, antifirngal agents, othertherapeutic agents, lubricating

agents, adsorption delaying or promoting agents, and dispensing agents, depending on the nature of the

mode of administration and dosage forms.

Exemplary suspending agents include etho>cylated isostearyl alcohols, polyoryethylene sorbitol and

sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar artd

tragacanth, or mixtures of these substances.

Exemplary antibacterial and antifungal agents for the prevention of the action of microorganisms

include parabens, chlorobutanol, phenol, sorbic acid, and the like.

Exemplary isotonic agents include sugars, sodium chloride, and the like.

Exemplary adsorption delaying agents to prolong absorption include aluminum monostearate and

gelatin.

Exemplary adsorption promoting agents to enhance absorption include dimethyl sulfoxide and related

analogs.

Exemplary diluents, solvents, vehicles, solubilizing agents, emulsifiers a¡rd emulsion stabilizers,

include water, chloroform, sucrose, ethanol, isopropyl alcohol, ethyl carbonate, ethyl acetate,benzyl

alcohol, tetrahydrofirrfirryl alcohol, benzylbenzoate,poþls, propylene glycol, 1,3-butylene glycol,

glycerol, polyethylene glycols, dimethylformamido, Tween@ 60, Span@ 60, cetostearyl alcohol,

myristyl alcohol, glyceryl mono-stearate and sodium lauryl sulfate,fatly acidesters of sorbitan,

vegetable oils (such as cottonseed oil, groundnut oil, olive oil, castor oil and sesame oil) and injectable

organic esters such as ethyl oleate, and the like, or suit¿ble mixtures of these substarces.

Exemplar¡, excipients include lactose, milk sugar, sodium citrate, calcium carbonate and dicalcium

phosphate.
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Exemplary lubrica¡rts include magnesium stearate, sodium lauryl sulfate,talc,as well as high

molecular weight polyethylene glycols.

The choice of pharmaceutical acceptable carrier is generally determined in accordance with the

chemical properties of the active compound such as solubilþ, the particular mode of adminishation

and the provisions to be observed in pharmaceutical practice.

Pharmaceutical compositions of the present invention suitable for oral adminishation may be presented

as discrete units such as a solid dosage form, such as capsules, cachets or tablets each containing a

predetermined amount of tle active ingredien! or as a powder or granules; as a liquid dosage fomr

such as a solution or a suspension in an aqueous liquid or a non-aqusous liquid, or as an oil-in-water

liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may also be presented as a

bolus, electuary or paste.

"Solid dosage form" means the dosage form ofthe compound of the invention is solid form, for

example capsules, tablets, pills, powders, dragées or granules. In such solid dosage forms, the

compound of the invention is admixed with at least one inert customary excipient (or carrier) suoh as

sodium citate or dicalcium phosphate or: (a) fillers or extenders, as for example, starches, lactose,

sucrose, glucose, mannitol and silicic acid, (b) binders, as for example, carboliymetþlcellulose,

alginates, gelatin, polyvinylpyrrolidone, sucrose and acaci4 (c) humectants, as for example, glycerol,

(d) disintegrating agents, as for example, agar-agat, calcium carbonate, potato or tapioca starch, alginic

aoid, cefain complex silicates and sodium carbonate, (e) solution retarders, as for example paraffur, (f)

abso¡ption accelerators, as for example, quatemary ammonium compounds, (g) wetting agents, as for

example, cetyl alcohol and gþerol monostearate, (h) adsorbents, as for exarnple, kaolin and bentonite,

(i) lubricants, as for example, talc, calcium stearate, magnesium stearate, solid polyetþlene glycols,

sodium lauryl sulfate, fi) opacifying agents, (k) buffering agents, and agents which release ttre

compound of the invention in a certain part of the intestinal tact in a delayed manner.

A tablet may be made by compression or molding, optionally with one or more acoessory ingredients.

Compressed tablets may be prepared by compressing in a suitable machine the active ingredient in a

free-flowing form such as a powder or granules, optionally mixed with a binder, Iubricant, inert

diluent, preservative, surface active or dispersing agent Excipients such as lactose, sodium citrate,

calcium carbonate, dicalcium phosphate and disintegrating agents such as starch, alginic acids and

certain complex silicates combined with lubricants such as magnesium stearate, sodium lauryl sulfate

and ølc may be used. A mixture of the powdered compounds moistened with an inert liquid diluent

may be molded in a suitable machine to make molded tablets. The tablets may optionally be coated or
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scored and may be formulated so as to provide slow or contolled release of the active ingredient

therein.

Solid compositions may also be employed as fillers in soft and hard-filled gelatin capsules using such

excipients as lactose or milk sugar as well as high molecular weight polyethylene glycols, and the like.

If desired, and for more effective distribution, the compound can be microencapsulated in, or attached

to, a slow release or targeted delivery systems such as a biocompatible, biodegradable polymer

matrices (e.g., poly(d,l-lactide co-glycolide)), liposomes, and microspheres and subcutaneously or

intramuscularþ injected by a technique called subcutaneous or intramuscular depot to provide

continuous slow release of the compound(s) for a poriod of.2 weeks or longer. The compounds may be

sterilized, for example, by filfoation through a bacteria-retaining filter, or by incorporating sterilizing

agents in thc form of sterile solid compositions that can be dissolved in sterile water, or some other

sterile injectable medium immediately before use.

"Liquid dosage form" means the dose of the active compound to be administered to the patient is in

liquid forrn, for example, pharmaceutically acceptable emulsions, solutions, suspensions, syrups and

elixirs. In addition to the active oompound, the liquid dosage forms may contain inert diluents

commonly used in the af such solvents, solubilizing agents and emulsifiers.

When aqueous suspensions a¡e used they can contain emulsifying agents or agents which facilitate

suspensron.

Pharrnaceutical compositions suitable for topical adminishation means formulations that are in a form

suitable to be administered topically to a patient. The formulation may be presented as a topical

ointmenl salves, powders, sprays and inhalants, gels (water or alcohol based), creams, as is generally

known in the art, or incorporated into a matuix base for application in a patcþ which would allow a

conholled release of compound through the transdermal ba¡rier. When formulated in an ointment, the

active ingredients may be employed with either a paraffrnic or a water-miscible ointment base.

Alternativel¡ the active ingredients may be formulated in a crea¡n with an oil-in-water cream base.

Formulations suitable for topical adminishation in the eye include eye drops wherein the active

ingredient is dissolved or suspended in a suitable ca:rier, especially an aqueous solvent for the active

ingredient. Formulations suitable for topical administration in the moutl include lozenges comprising

ttre active ingredient in a flavored basis, usually sucrose and acacia or fragacanth; pastilles comprising

the active ingredient in an inertbasis such as gelatin and glycerin, or sucrose and acacia; and

mouthwashes comprising the active ingredient in a suitable liquid carrier.
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The oily phase of the emulsion pharmaceutical composition may be constituted from known

ingredients, in a known manner. While the phase may comprise merely an emulsifier (otherwise

known as an emulgent), it desirably comprises a mixture of at least one emulsifier with a fat or an oil

or with both a fat and an oil. In a particular embodimen! a hydrophilic emulsifier is included together

with a lipophilic emulsifier that acts as a stabilizer. Together, the emulsifier(s) with, or without,

stabilizer(s) make up the emulsifriog *u¿ and together with the oil and fat make up the emulsifying

ointment base which forms the oily dispersed phase of the cream formulations.

If desired, the aqueous phase of the cream base may include,.for exarnple, a least 30Yow/w of a

polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such as, proþylene glycol,

butane l,3-diol, maruritol, sorbitol, glycerol and polyethylene gþol (including PEG 400) and mixtures

thereof. The topical formulations may desirably include a compound that enhances absorption, or

penetration ofthe active ingredient through the skin, or other affected areas.

The choice of suitable oils or fats for a composition is based on achieving the desired properties. Thus

a cream should particularly be a non-greasy, non-staining and washable product with suitable

consistency to avoid leakage from tubes or other containers. Shaight or branched chain, mono- or

dibasic alþl esters such as di-isopropyl m¡nistate, decyl oleate, isopropyl palmitate, butyl stearate,

2-ethylhe>'¡',l pahnitate or a blend of branched chain esters known as Crodamol CAP may be used.

These may be used alone or in combination depending on the properties required. Altematively, high

melting point lipids such as white soft parafftn and/or liquid parafün or otJrer mineral oils can be used.

Pharmaceutical compositions suitable for rectal or vaginal administrations mean formulations tlat are

in a form suitable to be administered rectally or vaginally to a patient and containing at least one

compound of the invention. Suppositories are a particula¡ form for such formulations that can be

prepared by mixing tle compounds of this invention with suitable non-initating excipionts or ca¡riers

such as cocoa butter, polyethylene glycol or a suppository wax, which are solid at ordinary

temperatures but liquid at body temperature and therefore, melt in the rectum or vaginal cavity and

release the active component.

Pharrnaceutical composition administered by injection may be by tansmuscular, intravenous,

intaperitoneal, and/or subcutaneous injection. The compositions of the present invention are

formulated in liquid solutions, in particular in physiologically compatible buffers such as Hank's

solution or Ringer's solution. In addition, the compositions may be formulated in solid forrr and

redissolved or suspended immediately prior to use. Lyophilized forms a¡e also included. The
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formulations a¡e sterile and include emulsions, suspensions, aqueous and non-aqueous injection

solutions, which may contain suspending agents and thickening agents and anti-oxidants, buflers,

bacteriostats and solutes which render the formulation isotonic, and have a suitably adjusted pH, with

the blood ofthe intended recipient,

Phamraceutical composition of the present invention suitable for nasal or inhalational administation

means compositions that are in a form suitable to be administered nasally or by inhalation to a patient.

The composition may contain a canier, in a powder form, having a particle size for example in the

range 1 to 500 mic¡ons (including particle sizes in a range between 20 and 500 microns in increments

of 5 microns such as 30 microns,35 microns, etc.). Suitable compositions wherein the ca¡rier is a

liquid for adminishation as for example a nasal spray or as nasal drops, include aqueous or oily

solutions of the active ingredient. Compositions suitable for aerosol adminisfation may be prepared

according to conventional methods and may be delive¡ed üith other therapeutic agents. Inhalational

therapy is readily administered by metered dose inhalers or any suitable dry powder inhaler, such as

the Eclipse, Spinhaler@, or Ultrahaler@ as described in patent application WO20041026380, and US

Patent No. 5,i76,132.

Actual dosage levels of active ingredient(s) in the compositions of the invention may be varied so as to

obtain an amount of active ingredient(s) that is (are) effective to obtain a desired therapeutic response

for a particular composition and method of administuation for a patient. A selected dosage level for

any particular patient therefore depends upon a variety offactors including the desired therapeutio

effect on the route of administration, on the desired duration of tueatmenÇ the etiology and severit¡r of
the disease, the patienfs condition, weigh! sex, diet and age, the type and potency ofeach active

ingredien! rates ofabsorption, metabolism and/or excretion and other factors.

Total daily dose of the oompound of this invention administered to a patient in single or divided doses

may be in amounts, for example, of from about 0.001 to about 100 mglkg body weight daily and

particularly 0.01 to I0 mglk{day. For example, in an adult, the doses are generally from about 0.01 to

about 100, particularly about 0.01 to about 10, mgikg body weight per day by inhalation, from about

0.01 to about 100, particularly 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral

administation, and from about 0.01 to about 50, particularly 0.01 to 10, mg/kg body weight per day by

inhavenous adminishation. The porcentage of active ingredient in a composition may be varied,

though it should constitute a proportion such that a suitable dosage shall be obtained. Dosage unit

compositions may contain such amounts of suoh submultiples thereof as may be used to make up the

daily dose. Obviously, several unit dosage forms may be administered at about the same time. A
dosage may be administered as frequently as necessary in order to obtain the desi¡ed therapeutic effect.

20

25

30

35



5

-3 i-

Some patients may respond rapidly to a higher or lower dose and may find much lower maintenance

doses adequate. For other patients, it may be necessary to have long-term treatments at the rate of I to

4 doses per day, in accordance with the physiological requirements of each particular patient. It goes

without saying that, for other patients, it will be necessary to prescribe not more than ono or two doses

per day.

The formulations can be prepared in unit dosage form by any of the methods well known in the a¡t of

pharmacy. Such methods include the step of bringing into assooiation the pharmaceutically active

ingredient with the carrier that constitutes one or more accessory ingredients. In general the

formulations are propared by uniformly and intimately bringing into association the active ingredient

with liquid canie¡s or finely divided solid carriers or both, and then, if necessary, shaping the product.

The formulations may be presented in unit-dose or multi-dose containers, for example sealed ampoules

and vials with elastomeric stoppers, and may be stored in a freeze-d¡ied (lyophilized) condition

requiring only the addition of the sterile liquid carrier, for example water for injections, immediately

prior to use. Extemporaneous irlection solutions and suspensions may be prepared from sterile

powders, granules and tablets of the kind previously described.

Compounds of the invention may be prepared by the application or adaptation of known methods, by

which is meant methods used heretofore or described in the literature, for example those described by

R.C- Larock in Comprehensive Organic Transformations, VCH publishers, 1989.

In the reactions described heroinafter it may be necessary to protect reactive functional groups, for

example hydro4y, amino, imino, thio or carboxy groups, where these are desired in the final product,

to avoid their unwanted participation in the reactions. Conventional protecting groups may be used in

accordance with standa¡d practice, for examples see T.Vy'. Greene and P. G. M. Wuts, Protecting

Groups in Organic þnthesis,3rd edition, John Wiley & Sons, Itc.,1999.

A compound of formula (f), wherein R2 is hydrogen, may be prepared, as shown in Scheme I below,

by reacting an amidine compound, wherein Rr is as defined herein, with a reagent of formula (A) to

form a compound of formula (B), which directly or via its hydroþed prqduct of formula (C), is

coupled with an amine of formula (D), wherein Lr and R' *" as defined herein.
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A compound of formula (I), wherein R2 is 1c,-c¿-aþ1, may be prepared, as shown in Scheme II
below, by reacting an amidine compound, wherein RI is as defined herein, with a reagentof fonnula
(E) to fonn a compound of formula (F), which directly or via its hydroþed product of formula (G), is
coupled with an amine of formula (D), wherein Lr and Rf *" as defined herein.
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Compounds of the invention may also be prepared by interconversion of other compounds of the
invention.
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It will be appreciated that compounds of the present invontion may contain asymmetric centers. These

asymmetric centers may independently be in either the R or S configuration. It will be apparent to

those skilled in the a¡t that certain compounds of the invention may also exhibit geometrical

isomerism. It is to be understood that the present invention includes individual geometrical isomers

and stereoisomers and mixtures thereof, including racemic mixtures, of compounds of Formula (I)

hereinabove. Such isomers can be separated from their mixtures, by the application or adaptation of

known methods, for example chromatographic techniques and recrystallization techniques, or they are

separately prepared from the appropriate isomers of their intermediates.

The compounds of the invention, their methods or preparation and their biological activity will appear

more clearly from the examination of the following examples tha!.,are presented as an illustration only

and are not to be considered as limiting the invention in its scope. Compounds of the invention a¡e

identified, for example, by the following analytical methods.

Mass Spectra (MS) a¡e recorded using a Micromass LCT mass spectrometer. The method is positive

electrospray ionization, scanning mass m,/z from 100 to 1000.

300MIIz lH nuclea¡ mapetic resonance specha (tH NNß) aro recorded at ambiont temperature using

a Va¡ian Mercury (300 MIÌz) spectrometer with an ASW 5 grm p¡obe. In the rH NMR chemical shifts

(ð) are indicated in parts per million (ppm) with reference to tehametþlsilane (TMS) as tho internal

sta¡rdard.

As used in the examples and preparations that follow, as well as the rest of the application, the terms

used therein shall have the meanings indicated: "kg" refers to kilograms, "g" refers to grams, "mg"

refers to milligrams, "pg" refers to micrograms, "[lol" refors to moles, "mmol" refers to millimoles,

"M" refers to molar, "mM" refers to millimola¡, "pM" refers to micromolar, "nM" refers to

nanomolar, "L" refers to liters, "mL" or'oml" refers to milliliters,'olLU'refers to microliters, "oC"

refers to degrees Celsius, "mp" or "m.p." refers to melting point, "bp" or "b.p." refers to boiling point,

"mm of Hg" refers to pressure in millimeters ofmercury,"cm" refers to centimeters, "nrn" refers to

nanometers, "abs." refers to absolute, "conc." refers to concentrated, "c" refers to concentration in

dml,,^rt'refers to room temperature, "TLC" refers to thin layer chromatography, *llPLC" refers to

high performance liquid chromatography, "i.p.'l refers to intraperitoneally, "i.v." refers to

infuavenously, "s" : singlet "d" = doublet; 't" : tiplet;"q" : quartet; "m" : multiplet, "dd" = doublet

of doublets; 'cbr" - broad, "LC": liquid chromatograph, 
(cMS": 

mass spectrogaph, "ESII\4S":

electrospray ionization/mass specfuograph, "R1" : retention time, "M": molecular ion, "PSI" =

pounds per square inch, "DMSO" = dimethyl sulfoxide, 'DI\rfF" : N,N-dimethylformamide,
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"DCM" : dichloromettrane, "HCl' : hydrochloric acid "SPA" = Scintillation Proximity Assay,,

"EtOAc': ethyl acetate, "PBS": Phosphate Buffered Saline, "ruPAC'= International Union of
Pure and Applied Chemisby, "NfH7'1 = megahertz, "MeOFI ": methanol, '1q": normality, '(T¡¡ì" :
tetrahydrofuran, "min": minute(s), (\l'2" - nitogen gas, "MeCN" or "CH3CN" = acetonitrile,'"8þO"
: ethyl ether, "TFA" : trifluoroacetic acid, "-" : upproximatoly, "rt" : room temperafure, 'MgSOa" :
magnesium sulfate, "ltTa2SO4": sodium sulfate,'\IaHCO3": sodium bicarbonate,'1.{a2COr":

sodium carbonate, *MCPBA" = 3-Chloroperoxybenzoic acid, 
(6fl'MP" 

=N-methylpyrrolidone,'?S-

DCC": pol5rmer supported-dicyclohexylcarbodiimde, "LiOIT': Lithium hydroxide, "PS-trisamine" :
polymer supported-trisamine, "PGIfl'= prostaglandin I{2, "PGD}": prostaglandin D2; "PGE2" :
prostaglandin 82, *hPGDS" = Hematopoietic PGD2 Synthase, "GSH": glutathione (reduced), "FIA"
= Enzyme immunoassay, "KH2PO4": potassium phosphate, monobasic, "K2HPOa" : potassium

phosphate, dibasic, "FoCl2": ferrous chloride, *MOX": methorylamine; "EtOH": ethanol,
*DMSO" : dimethylsulfoxide.

EXAMPLES

Example 1:

Step 1: A 250 mT ., tlree-necþ round-bottom flask equipped with a magnetic stirrer and a reflux

condenser is purged with Nz. The flask is charged sequentially with methyl 3,3-dimethoxypropionate

(5-22 9,35.3 mmol), anhydrous l,2-dimethoxyethane Q5 rnl-\, anhydrous metþl formate (5 mL),

60% sodium hydride (I.7 9,42.5 mmol), and the mixture warmed to 40 - 50oC until evolution of
hydrogen gas stops. The reaction mixtu¡e is cooled in an ice/rvater bath and slowly allowed to reach

room temperature overnight with stining. Anhydrous ether (25 mL) is added, and the resulting

suspension is filtered under N2, washed with anhydrous ether (10 mL), and vacuum dried for 2 hours to

yield sodium salt of 2-dimetho>rymethyl-3-hydro4y-acrylicacid meth)¡l ester (3.51 g, 50%) as a

powder. tnulnntlco3oD): 
ô 3.33 (s,6IÐ,3.60 (s,3Ð,5.31 (s, ltl), 8.89 (s, 1Ð.(see: p. Zhichkin,

D. J. Fairfæq S.A. Eisenbeis, Synthesis, 2002, 7 20 -7 22 -)

Step 2: To a solution of benzamidine hydrochloride hydrate (2 mmol) in anhydrous DMF (4 mL) is

added sodium salt of 2-dimetÏo4¡meth),1-3-hvdro{y-acrylicacid methyl ester (0.46 g,2.32mmol) and

the reaction mixture heated at 100oC under N2 for t hour. The reaction is cooled to room temperahue

and water (15 mI) is added. After addition of water, immediate precipitation of the product is

observed. The solids a¡e collected by filtration, washed with water (2.5 mI) and vacuum dried to yield
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2-phenyl-pyrimidine-5-carbox-vlic acid methvl ester (0.32 g,74%o). (see: P. Zhichkin, D.J- Fairfa¿ S'A'

Eisenbeis, Synthesis, 2002, 7 20-722.)

Step 3: A solution of 2-phenyl-pylimidine-5-carbo4vlic acid methyl ester (3.15 g) and LioH (0'71 g)

in a mixtu¡e of MeOH, TItr and water (1:1:1 in volume, 120 mL) is stirred at room temperature

overnight. MeOH and TIIF are evaporated offto give an aqueous solution. The aqueous solution is

acidifred wlth S1ohydrochloric acid to a-djust pH to between 2.5 and3. The precipitate is filtered off

andwashedwit}rwater'driedinvacuotoyie|d2'94g(-100%)of2-phen@
acid as a solid. MS: 201 (M+Ð.

Step 4: A mixture of 2-phenvl-pyrimidine-5-carboxylic acid, (80 mg), l-hydroxybenzotiazole (92

mg) and polymer supported-carbodiimide (640 mg,1.25 mmoVg) in I mL of DCM is shaken at room

temperature for 30 min and ben4ylamine (43 mg) is added. After shaking at room temperature for 1'5

days, PS-trisamine (295 mg, 4.08 mmoVg) is added. The mixture is continually shaken at room

temperature for 16 hours. The solid is filtered and washed with DCM. The filtrate is concentrated to

yield of 2-phenyl-pyrimidine-5-carbox-vlic acid benzylamide (98 mg, 85%) as a solid. MS: 290 (M+Ð;

tH 
NITTIR (CDCI3): 9.17 (s,2IÐ, 8.50 (d, 2Ð, 7 .52-7 .55 (m, 3Ð, 7 .36-7 .40 (m, 5lÐ, 6.54 (broad, þ,

4.69-4.71(d,2Ð; ICso: 10 nM.

Example 2

2-Pwidin4-yl-pyrimidine-5-carboxylic acid phenylamide

Step l. To a solution of isonicotinamidine hydrochloride (1 g, 6.35 mmol) in anhydrous DMF (12 mL)

isaddedsodiumsaltof2-dimetho;rymethyl-3-hydroxy-acrylicacidmetþlester(1-46 8,7-36mmol)

and the reaction mixture is heated at 100"C under nitrogen for lh. The reaction is cooled to room

temperature and water (4S mI) is added. The precipitate is collected by filtration, washsd with water

and vacuum dried to afford 2-pyridin-4-yl-pyrimidine-5-carboxylio acid methyl ester (1.2 g,88%)'

MS:216 (M+Ð; tHNtv[R(300 MHz, CD3OD): ô 4.00 (s, 3H),8.44 (d,2fÐ, 8.73 (d,2H),9-38 (s,

2H).

Step 2. A solution of 2-pyridin-4-yl-pyrimidine-5-carbo>,ylic acid methyl ester (1-11 g, 5.18 mrnol),

and aqueous LiOH (1 M, 5.18 mL) in MeOH (7.25 nI-) is stirred at room temperature overnight'

M9OH is removed in vacuo,an<l fhe aqueous solution is treated with 3 N HCI to adjust the pH to

between Z and3. The solid is filtered offand washed with water and dried in vacuum to yield 2-

pyridin-4-yl-pyrimidine-5-carbo4ylic acid (l 9,96%) as a solid. MS: 202 (M+Ð.

step 3. A mixture of 2-pyridin-4-yl-pyrimidine-5-carborrylic acid (i00 mg, 0.5 mmol), 1-

hydrorybenzotriazole (76.I mg,0.56 rnmol) and PS-DCC (539 mg,1.25 mmovg, 0.66 mmol) in DMF

(8 mL) is shaken at room temFerature for 15 min, and aniline (31 mg, 0.33 mmol) is added' After

shaking at room temperature for 18 hours, PS-trisamine (398 mg,3.75 mmoVg, 1'49 mmol) is added
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and tÌre mixture is continually shaken at room temperature for 18 hours. The solid is filtered and

washed with DCM. The filtrate is concenfrated to yield 2-pyridin-4-yl-pyrimidine-5-carboxylic acid

phen],lamide (15 mg, 16%) as solid. MS: 277 (M+H\

Example 3

2-Pyridin-3 -yl-pyrimidine-5-carbox-vlic acid phenylamide

Step l. To a solution of nicotinamidine hydrochloride (l g, 6.35 mmol) in anhydrous DMF (12 mL) is

added sodium salt of 2-dimetho4ymethyl-3-hydroxy-acrylicacid metþl ester (1.46 g,7.36 mmol) and

the reaction mixture is heated at 100"C under Nz for 3 hours. After this time the reaction is cooled to

room temperature and water (48 mL) is added. The precipitate is collected by filtration, washed with

water and vacuum dried to afford 2-pyridin-3-vl-pyrimidine-5-carboxylic acid methyl ester (0.7 e,

s1%). MS:216 (M+IÐ.

Step 2. A solution of 2-pyridin-3-yl-pyrimidine-5-carbo4ylic asid metþl ester (0.73 g,3-32 mmol) and

lM aqueous LilOHQ.32 mL) inMeOH (5 mL) is stir¡ed atroom temperature overnight. The MeOIJ is

removed in vacuo, and the aqueous solution is keated with 3 N HCI to adjust the pH - 2-3. The solid

is filtered off and washed with water and dried in vacuum to yield 2-pyridin-3-yl-pyrimidine-5-

carboxylic acid (0-2 g,30%o) as a solid. MS: 202 (M+Ð.

Step 3. A mixh¡re of 2-pyridin-3-yl-pyrimidine-5-carborylic acid (110 mg, 0.55 mmol) 1-

hydro>rybenzohiazole (83.5 mg 0.62 mmol) and PS-DCC (568 mg, 1-28 mmoVg, 0.73 mmol) in DMF

(8 mI-) is shaken at room temperature for 15 min, and a¡riline (34 mg,0.36 mmol) is added. After

shaking at room temperature for 18 hours, PS-trisamine (436 mg,3.75 mmoUg, 1.64 mmol) is added

and the mixture is continually shakon at room tomperature for 18 hours. The solid is filtered and

washed with DCM. The filtoate is concenhated to yield 2-pyridin-3-yl-pyrimidine-5-carbo>cylic acid

phenylamide (41-2 mg,41Yo) as a solid. MS:277 (M+Ð.

Example 4

2-Pyridin-2-yl-pyrimidine-5-carboXylic acid phenylamide

A mixture of 2-pyridin-2-yl-pyrimidine-5-carbo;ylic acid (100 mg, 0.5 mmol, prepared according to

the general procedure described in Example 2, steps 7 and?),l-hydro4ybenzotriazole (76.1 mg,0.56

mmol) and PS-DCC (5i8 mg, 1.28 mmoVg, 0.66 mmol) in I mL of DMF is shaken at room

temperature for 15 minutes, and aniline (31 mg 0.33 mmol) is added. After shaking at room

temperature for 18 hours, PS-trisamine (400 mg, 3.75 mmoUg, 1.5 mmol) is added and the mixture is

continually shaken at room temperature for 18 hours. The solid is filtered and washed with DCM.
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The filtate is concentrated to yield 2-pyridin-2-yl-pyrimidine-5-carboqvlic acid phenylamide (21 mg

23%io) as a solid. MS:277 (M+Ð.

Example 5

2-(3 -Fluoro-phenvl)-pyrimidine-5-carboxylic acid phenylamide

A mixture of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (107 mg 0.49 mmol, prepared

according to the general procedure described in Example 2, steps I and}),l-hydroxybetzotriazole (75

mg, 0.56 mmol) and PS-DCC (51 I mg, I .28 mmoVg, 0.65 mmol) in DMF (8 mL) is shaken at room

temperature for 15 min. Aniline (30.4 mg, 0.33 mmol) is added. The mixture is shaken at room

temporature for 18 hours. PS-hisamin e (392 mg 3 .7 5 mmoVg, 1 .47 mmol) is added and the mixture is

continually shaken at room temperature for 18 hours. The solid is filtered and washed with EtOAc.

The filtrate is concentrated to afford 2-(3-fluoro-phen)¡l)-pyrimidine-5-ca¡bo;rylic acid phenylamide as

a solid in quantitative yield. I|;4.S:294 (M+IÐ,

Example 6

2-(4-Fluoro-phenyl)-pyrimidine-5-carborrylic acid phenylamide

A mixture of 2-(4-fluoro-phenyl)-pyrimidine-5-carboxylic acid (107 mg, 0.49 mmol, prepared

according to the general procedure described in Example 2, steps I anó.2),l-hydro>rybenzotiazole (75

mg, 0.56 mmol) and PS-DCC (511 mg 1.28 mmoVg, 0.65 mmol) in DMF (8 mL) is shaken at room

temperature for 15 min. Aniline (30.4 mg, 0.33 mmol) is added. The mixture is shaken at room

temperature for 1 8 hours. PS-trisamin a (392 mg, 3 .7 5 mmoVg, 1 .47 mmol) is added and the mixture is

continually shaken at room temperature for 18 hours. The solid is filtered and washed viith EtOAc.

The filtrate is concentated to afford 2-(4-fluoro-phenyl)-pyrimidine-5-ca¡bo{ylic acid phenylamide

(83-4 mg, 86Yo) as a solid. I[lfS: 294 (M+Ð.

Example 7

2-(2-Fluoro-phenyl)-pyrimidine-5 -carboxvlic acid phenylamide

A mixture of 2-(2-fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid (105 mg, 0.48 mmol, prepared

according to the general procedure described in Example 2, steps I and2),l-hydrorybenzoñazole (74

mg, 0.54 mmol) and PS-DCC (501 mg, 1.28 mmoVg, 0.64 mmol) in DMF (8 mL) is shaken at room
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temperature for 15 min. Aniline (29.9 mg,0.32 mmol) is added. The mixhre is shaken at room

temperature for l8 hours. PS-trisamine (3 85 mg, 3 .7 5 mmoVg, 1.44 mmol) is added and the mixture is

continually shaken at room temperature for 18 hours. The solid is filtered and washed with EtOAc-

The filtrate is concentrated to afford 2-(2-fluoro-phenyl)-pyrimidine-5-carbo>$¡lic acid phgny!êm¡dq

(60 mg 63%) as a solid. MS: 294 (M+Ð.

Examole I

)'l)-amide

N

o

A mixture of 2-phonyl-pyrimidine-5-carbo>ry1ic acid (60 mg, 0.3 mmol), l-hydro4ybenzotriazole (69

mg, 0.51 mmol), and PS-DCC (469 mg, r.2r mmoug, 0.6 mmol in DMF (s mL) is shaken at room

temperature for 60 min. 2,2-Dioxo2,3-dihydro-lH-2lamda*.6*-benzo[c]isothiazol-5-ylamine (55 mg,

0.3 mmol) is added. The mixhne is shaken at room temperature for 2 days. PS-trisamine QZI mg,

4.08 mmoVg, 0.9 mmol) is added and the mixture is continually shaken at room temperature for 18

hours. The solid is filtered and washed lvith MoOH. The filtrate is concentrated to yield 2-phenyl-

(57 mg) as a solid. MS: 367 (M+Ð; tH 
NtviR. (300 MIIZ, CD3OD): õ 4.58 (s, 2Ð, 6.86 (d, H\7.53-

7.65 (m,4H),7.16 (s, Ð, 8.46 (t,2IÐ,9.33 (d, 2Ð, 10.41 (broad, Ð, 10.54 (s, Ð; IC5e:2.5 nM.

Examole 9

Following procedures similar to those of Example 8 but substituting 1-(1H-imidazol-2-ylmethyl)-

piperidin-4-ylamine for 2,2-dioxo2,3-dihydro-1H-2lamda*6t-benzo[c]isothiazol-5-yl¡mine, there is

prepared

QamÐasasolid. MS:363(M+Ð;tHwWl:o0MHz,DMSo-d6):ô1.80-1.89(m,2Ð,2.05-2.16

(m, 2IÐ, 3.ZI-3.37 (m, 2Ð, 3.50-3.60 (m,21Ð,4.14 (m,H),4.66 (s, 2Ð, 7.49-7.58(m,3tl), 7.80 (s,

2H),8-44 (m,2Ð, B.69 (4 H),9.23 (s,2Ð; IC56:2 nM.

Exampls 10

H
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Following procedures similar to those of Example I but substituting 6-dimetþlamino-pyridin-3-

ylmethylamine (0.3 mmol) for 2,2-dioxo2,3-dihydro-lH-2larnda*6*-benzo[c]isothiazol-5-ylamine,

there is prepared

as a solid. MS: 334 (M+Ð.

Example 1l

Step 1: A solution of 2-methyl-6-nitro-benzoxazole (30 mmol), dimethyl fsrmamide dimetþl acetal

(60 mmol) and pyrrolidine (60 mmol) in DMF (45 rnl-) is stirred at 100oC for 16 hou¡s. The reaction

mixture is concentrated invacuo. The residue is dissolved in EtOAc, washed with water and brine,

dried (Na2SO¿) and filtered. The filtrate is concentated. The residue is washed with cooled EtOAc to

afford 6-nitro-2-(2-pyrrolidin-1-]¡l-vinyl)-benzooxazole as a solid. tHNllß. (300 MIIZ, CDCI¡): õ

I.80-2.25 (broad, 4Ð, 3.10-3.80 (broad, 4H),5.06 (d,IÐ, 7.44 (d,,H),7-96 (d, Ð, B.2I (m,2}I).

Step 2: A solution of 6-nitro-2-(2-pyrrolidin-1-yl-vinyl)-benzooxazole (8.5 mmol) and

palladium/carbon (10%) (0.85 mmol) in ethanol (100 mL) is hydrogenated with the pressure of 50 psi

at room temperature for 18 hours. The mixture is filtered and the filhate is concenhated in vacuo to

afford 2-(2-pynolidin l-yl-vinyl)-benzooxazol-6-ylamine as a solid. tHNlr4R (300 MI{z, CDCI:): ô

1.82(m,4IÐ,3.2 (broad, 4H),3.65 (broad, zIJ),4.92 (d, Ð, 6.49 (d,H),6.64 (d, fÐ, 7.19 (d,,ÍÐ,7.60

(d, Ð.
Step 3: To a solution of 2-(2-pynolidin-1-yl-vinyl)-benzooxazol-6-ylamine (3.2 mmol) in MeOH (40

mL) is added sodium cyanoborohydride (6.4 mmol) atroom temperature. The reaction mixture is

heated to reflux for 18 hours. The mixture is concentrated and the residue is dissolved in DCM. The

solution is washed with water and brine, and dried (MgSOÐ, 4 small amount of activated ca¡bon is

added to the solution, and the mixture is filtered. The filtrate is concentrated to afford 2-(2-pynolidin-

1-yl-ethyl)-benzooxazol-6-ylamine as a solid. rH NNß. (300 MHz, CDCI3): õ 1.79 (m, 4H),2.6L(m,

4Ð, 3.00-3.18 (m, 4II), 4.78 (broad, 2N-IÐ, 6.68 (q, Ð, 6.80 (d, FÐ, 7.43 (d,H).

N
H
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Step 4: Following procedures simila¡ to those of Example 8, but substitutng2-Q-pynolidin-1-yl-

ethyl)-benzooxazol-6-ylamine (0.3 mmol) for 2,2-dioxo2,3 -dthy dro-7Il-2lamda* 6* -

benzo[c]isothiazol-5-ylamine, there is prepared 2-phen]¡l-pl¿rimidine-5-carbo>rylic acid [2-(2-

pyrrolidin-1-yl-ethyl)-benzooxazol-6-yll-amide as a solid. MS: 414 (M+IÐ; 'HNlvß. (300 MI{z,

DMSO-d): ð 1.70 (broad,4IÐ,2.44-2.78 (m,2fÐ,2.95-3.30 (m,6þ, 7.55-7.75 (m,5Ð, 8.27 (s,H),

8.5 (q,2Ð, 8.38 (s,2 Ð, 10.8 (s, þ; ICso: 18 nM.

Example 12

2-Phen),1-pyrimidine-5-carboxylic acid 4-sulfamo)¡l-ben:ã¡lamide

NH,

Following procedures sirnilar to those of Example 8 but substituting 4-aminomethyl-

benzenesulfonamide (0.3 mmol) for 2,2-dioxo2,3-dihydro-IE-2lamda*6*-benzo[c]isothiazol-S-

ylamine, there is prepared 2-phenyl-p],rimidine-5-carboxylic acid 4-sulfamoyl-benzylamide as a solid.

MS: 369 M+Ð; tHl.ür,ß. (300 MHz, DMSO-d): ð 4.60 (d,2:fD,7.34 (s,21Ð,7.54-7.64 (m,5H),7.78

(d,2:ÍÐ,8.45 (m, 2IÐ,9.30 (s,2fÐ,9-46 (t,H).

Example 13

Following procedures similar to those of Example B but substituting 4-(2-amino-ethy)-

benzenesulfonamide (0.3 mmol) for 2,2-dioxo2,3-dihydro-lH-2lamda*6+-benzo[c]isothiazol-S-

ylamine, there is prepared 2-phenyl-pyrimidine-5-carbox)¡lic acid [2-(4-sulfamoyl-phen)¡l)-eth]¡ll:

amide as a solid. MS: 383 (M+Ð.

Example 14

o

Following procedures simila¡ to those of Exarnple 8 but substituting 4-(4-amino-benzyl)-oxazolidn-2-

one (0.3 mmol) for 2,2-dioxo2,3-dihydro-7E-2lamda*6*-benzofc]isothiazol-5-ylamine, there is

prepared
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as a solid. MS: 375 (M+Ð; 'HNlvß. (300 MI{4 CD3OD): 82.85.a.94 (m, 2Ð, 4.73-4.24 (m,2ÍÐ,

4.36(m,H),7.30(d,2:ÍÐ,7.46-7.60 (m,3Ð,7.70(d,2H),8.44-8.56(m,2H),9'23(d,2ÍÐ'

Example 15

5
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20

Following procedures similar to those of Example I but substituting N-(5-amino-pyridin-2yl)-

acetamide (0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzofc]isothiazol-5-ylamine, there is

prepared as a solid' MS:

334 (M+Ð; tHNIvß. (300 MIIZ, DMSO-do): ô 2.09(s, 3H),7.47-7.66 (m,3[I), 8.09 (s, 2Ð, 8.40-8.53

(m, 2Ð, 832 (s,Ð, 9.36 (s, 2Ð, 10.29 (s N-Ð, 10.70 (s, N-Ð.

ExamBle 16

2-Phenyl-pyrimidine-5-carboxvlic acid (3 -carbamoyl-phenyl)-amide

Fotlowing procedures similar to those of Example B but substituting 3-amino-bernatnide (0.3 mmol)

for 2,2-dioxo2,3-dihydro- I[2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-phenyl-

pyrimidine-5-carboxylic acid (3-carbamoyl-phenyl)-amide as a solid. MS: 319 (M+Ð.

Example 17

H.C-

Following procedures simila¡ to those of Example 8 but substituting 3-amino-N-methyl-benzamide

(0.3 mmol) for 2,2-ðioxo2,3-dihydro-1H-2lamda+6*-benzo[c]isothiazol-5-ylamine, there is prepared

as a solid. MS; 333

(M+Ð; tH Ntv[R (300 MI{z, DMSO-do): õ 2.79 (d,3ÍÐ, 7 .47 (t,H), 7 .54-7.65 (m, 3fÐ,7 .96 (d, 2IÐ,

8.23 (s, FÐ,8.37-8.54 (m,3Ð, 9.37 (s,2Ð, 10.70 (s, 1IÐ.

Example 18

2-Phenyl-pv¡imidine-5-carboxylic acid (4-hydrox.v-cyclohexyll-amide

25
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iloH

5

Following procedures simila¡ to those of Example I but substituting 4-amino-cyclohexanol (0-3 mmol)

for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-phenyl-

pyrimidine-S-carbo4vlic acid (4-hydro4v-cycloheryll-amide as a solid. MS: 298 (M+rÐ.

Examnle 19

N

Following procedures simila¡ to those of Example I but substituting 2-amino-4-methyl-thiazole-5-

carbo4ylic acid ethyl ester (0.3 mrnol) for 2,2-dioxo2,3-dihydro-lH-2lamda+6*-benzo[c]isothiazol-S-

ylamine, there is prepared

acid ethyl ester as a solid. MS: 369 (M+Ð.

Example 20

Following procedures similar to those of Example 8 but substituting (2-amino-t'hi azol-4-yl)-acelic acid

ethyl ester (0.3 mmql) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazot-5-ylamine, there is

prepared as a solid.

MS:369 (M+IÐ.

Example 21

OH

A mixture of 4-metlyl-2-f(2-phenyl-pyrimidin-5-carbonyl)-aminol-thiazole-5-carboxylic acid ethyl

ester (0.15 mmol) andl0%o aqueousNaOH solution (4 mL) in THF (10 mL) is stined at 60oC for 18

hours. TFIF is evaporated and the ¡esidue is acidified with 5% hydrochloric acid to pH - 2.0-2.5. The
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precipitate is filtered and dried to afford 4-methyl-2-[(2-phenyl-p]¡rimidin-5-ca¡bon:¡l)-amino]-

thiazole-5-carboxvlic acid as a solid. MS: 341 (M+fÐ..

Examole22

{2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-thiazol-4-)¡l]-acetic acid

o

5

N N
H

Following procedures simila¡ to those of Example 2l but substituting {2-[(2-phenyl-pyrimidine-5-

carbonyl)-aminoi-thiazol-4-yl)-acetic acid ethyl ester for 4-methyl-2-l(2-phenyl-pyrimidin-5-

carbonyl)-aminol-thiazole-5-carboxylic acid ethyl ester, there is prepared {2-l-(2-phenyl-p:¿riBq¡diaej5-

carbonyl)-aminol-thiazol-4-yl)-acetic acid as a solid. MS: 341 (M+IÐ.

Example 23

2-Phenyl-p]¡rimidine-S-carbo4ylic acid 4-meth)¡lsulfamo]¡l-benzT¡lamide

H.c-

Follor.ving procedures similar to those of Example I but substituiting 3-aminometþl-N-methyl-

benenesulfonarnide hydrochloride (1.5 mmol) for 2,2-dioxo2;3-dihydro:IF-2lamda*6*-

benzo[c]isothiazol-5-ylamine there is prepared 2-phenyl-pyrimidine-5-carboxylic aoid 4-

methylsulfamo],1-benzrylamide as a solid. MS: 383 (M+IÐ; tHNtln[R (300 MIIZ, CD3OD): ô 3.36 (s,

3Ð,4.5i (s,2Ð, 7.48-7.57 (m,3Ð, 7.59 (d,21Ð,7.84 (d,2Ð, 8-50 (m, 2H),9.25 (s,2Ð.

Example24

cH.

A mirture of 2-phenyl-pyrimidine-5-carbo>rylic acid sulfamoyl-benzylamide (Example 12,0.3 mmol),

iodomethane (0.3 mmol) and potassium carbonate (0.9 mmol) in DMF (B mL) is stired at roorr

temperature for 18 hours. The mixture is concenfrated inyacuo and the residue is dissolved in EtOAc

(30 mL). The resulting solution is washed with water, brine, dried çNa2SOa), filtered and concentrated.

The residue is purified by column chromatography eluting with 5-10% EtOAc in DCM to afford 2-

as a solid. MS:397 (M+Ð;
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rHNÌvtrt(300MI{,, cD3oD): ô 2.70 (s, 6H),4.74(s,z$),7.46-1.57 (m,3H),1.6s (d,2rÐ,7.77 (d,,

2H), 8.43-8 -56 (m, 2lÐ, 9.25 (s, 2lÐ.

Example 25

2-Phenyl-pwimidine-5-carborTlic acid (3.5-difluoro-phenyl)-amide

F

Following procedures similar to fhose of Example 8 but substituting 3,5-difluoroaniline (0.3 mmol) for

2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-S-ylamine, there is prepared 2-phenyl-

pyrimidine-5-carbo{ylic acid (3"5-difluoro-phenvl)-amide as a solid. MS: 312 (M+H).

Example 26

2-Phenyl-pyrimidine-5-ca¡bo4ylic acid pyridin-2-ylamide

Following procedures similar to those of Example 8 but substituting 2-aminopyridine (0.3 nmol) for

2,2-dioxo2,3-dihydro-1H-2lamda*6*-berøo[c]isothiazol-5-ylamine, there is prepared 2-phenyl-

py¡imidine-S-carboxylic aoid pyridin-2-ylamide as a solid. Il4S:277 (M+Ð.

Example 27

2-Phenyl-py¡imidine-5-carbo4ylic acid thiazol-2-]¡lamide

Following procedures similar to those of Example 8 but substituting 2-aminothiazole (0.3 mmol) for

2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, fhere is prepared 2-phenyl-

pyrimidine-S-ca¡bo4vlic acid thiazol-2-ylamide as a solid. MS: 283 O4+Ð.

Example 28

2-Phenyl-pyrimidine-5-carboxylic acid (3-sulfamoyl-phenyl)-amide

_NH,

Following procedures similar to those of Example 8 but substituting 3-amino-benzenesufonamide (0.3

mmol) for 2,2-dioxo2,3-dihydro-lH-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared2-

phenyl-p]¡rimidine-5-ca¡bo{ylic acid (3-sulfamoyl-phe¡yl)-amide as a solid. MS: 355 (M+fÐ.
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Example 29

Following procedures similar to those of Example 8 but substituting 4-amino-1H-pyrimidin-2-one (0.3

mmol) for 2,2-dioxo2,3-dihydro- I$-2landa*6*-berzofc]isothiazol-5-ylamine, there is prepated2-

as a solid. MS:294

(M+IÐ; tHtUvm-ç:00 MIIZ, DMSO-d6): õ 7.17 (bs, N-þ, 7.41-7 -68 (m, 4Ð, 7.90 (d' IÐ' 8.46 (d'

2H),9.35 (s, 2Ð, 11.65 (bs, N-H); IC5q: 15 nM.

Examplc 30

2-Phenyl-pyrimidine-5-carborylic acid (4-sulfamoyl-phenyl)-amide

Following procedures simila¡ to those of Example I but substituting 4-amino-benzenesufonamide (0.3

mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda+6*-benzo[c]isothiazol-5-ylamine, there is preparcd2-

phenyl-pyrimidine-5-carbox.vlic acid (4-sulfamoyl-phenyllamide as a solid. MS: 355 (M+Ð. ICso = 5

nM.

Example 31

2-Phenyl-pyrimidine-5-carboXylic acid pyrimidin4-ylamide

Following procedures similar to those of Exa:rrple 8 but substituting 4-aminopyrimidine (0.3 mmol)

for 2,2-dioxo2,3-dihydro-1H-2lamda*6t-benzo[c]isothiazol-5-ylamine, tlere is prepared 2-phenyl-

pyrimidine-S-carbolylic acid py¡imidin-4-ylamide as a solid. M.S:278 (M+Ð;

Example 32
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Following procedures simila¡ to those of Example 8 but substituting 1-pyridin-3-ylmetþl-piperidin-4-

ylamine (0.3 mmol) for 2,2-dioxo2,3-dthydro-1H-2lamda+6*-benzo[c]isothiazol-5-ylamine, there is

prepared as a

solid. MS:374 (M+Ð.

Example 33

N
H

10
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20

Following procedures similar to those of Example 8 but substituting 1-(2-amino-etþl)-imidazolidin-2-

one (0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda+6*-benzo[c]isothiazol-5-ylamine, there is

prepared as a solid.

MS:312(M+Ð;tttNlnm.ltO0MI{z,CDCI3):õ3.47-3.58(m,4IÐ,4.60-4.73(m,4Ð,4.52(s,N-Ff),

7.46-7.57 (m, 3Ð, 8.02 (bs, N-IÐ, 8.53 (m, 2IÐ, 9.24 (s,2ÍI); IC5q:32 nM.

Example 34

N
H

Following procedures similar to those of Example 8 but substituting 2-(lF-imidazol4-yl)-ethylamine

(0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-2lamdat6*-benzofc]isothiazol-5-ylamine, there is prepared

as a solid; MS: 294

(M+Ð; ICso = 35 nM.

Examole 35

N
H

Following procedures similar to those of Example 8 but substituting (tetrahydro-pyran-4-yl)-

metþlamine (0.3 mmol) for 2,2-dioxo2,3-dihydro-lF-2lamda*6*-benzo[c]isothiazol-5-ylamine, there
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is prepared as a solid'

MS:298 (M+Ð.

Example 36

2-Phenyl-pyrimidine-5-ca¡borylic acid (3-trifl uoromethvl-phenyl)-amide

Following procedures simitar to those of Example B but substituting 3-trifluoromethyl-aniline (0.3

mmol) for 2,2-dioxo2,3-dihydro- lF-2lamda*6*-benzoflc]isothiazol-5-ylamine, there is prepared 2-

phenyl-pyrimidine-5-ca¡bo4ylic acid (3-tifluoromethyl-phenyl)-amide as a solid. MS: 344 (M+IÐ.

Example 37

2-Phenyl-pyrimidine-5-carboxl¿1ic acid (2H-pyrazol-3 -yl)-amide

Following procedures simila¡ to those of Example 8 but substituting 2F-pyrazol-3-ylamine (0.3 mmol)

for 2,2-dioxo2,3-dihydro-lH-2lamda*6*-benzo[c]isothíazol-5-ylamine, there is prepared 2-phenyl-

pyrimidine-5-ca¡box.vlic acid (2H-pyrazol-3-yl)-amide as a solid. MS: 266 (M+IÐ.

Example 38

N N
H

CH.

Following procedures similar to those of Example 8 but substituting 1-methyl-piperidin-4-ylamine (0.3

mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-

phenyl-pyrimidine-5-carbotylic acid (1-methyl-piperidin-4-yl)-amide as a solid. MS:291 (M+Ð;

IC¡o:96 nM.

Example 39

2-Pheqyl-pyrimidine-5-carborylio acid pyrimidin-2-ylamide

F

F
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Following procedures simifar to those of Example I but substituting 2-aminopyrimidine (0.3 mmol)

for 2,2-dioxo2,3-dihydro-1H-2lamda+6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-phanyl-

pyrimidine-5-carbox_vlic acid pyrimidin-2-ylamide as a solid. MS: 278 (M+FÐ.

Example 40

5

10

15

20

F

F H

A mixhrre of 2-Q,5-difTuoro-pbenyl) -pyrimidne-5-carboxylic acid (118 mg 0.5 mmol, prepared

according to the general procedure described in Example 2, Steps 1 and 2) and O-(7-azabenzotriazol-l-

yl)-N,NN,N-tetramethyluronium hexafluorophosphate (190 mg, 0.5 mmol) in dry DMF (5 rnl,) is

treated with diisopropylethylamine (0.09 mL) and stirred at room temperature for 30 min. A solution

of 3-methylsulfamoylbenr.ylamine (150 mg, 0.75 mmol.) in &y DMF (1 mL) is added and the mixture

stirred at room temperahre for 24 horns. The solvent is renoved and the residue is partitioned

between EtOAc and water. The organic phase is separated and washed with saturated Na[ICO3, water

and brine, dried (MgSO+), filtered and concentrated. in vacuo. The residue is purified by column

chrorratography eluting with 30% EtOAc in DCM to af[ord 2-(.3.5-difluorophenvl)-pyrimidine-5-

cärboxylic aoid 3-methylsulfamo]¡l-benzryiamide (125 mg, 62%o) asa solid. MS: 419 (M+Ð; tH NÌn[R

(300MÉIz, DMSO-d6): õ 2.41(4 3lI),4.64 (ð,2H),7.43-7.75 (m, 5Ð, 7.80 (s, lÐ, 8.05 (d,2ÍÐ,9.37

(s, 2Ð, 9.60 (t,ltf; IC5s :49 îNI.

Examole 41

-H

A mixture of 2-(2,5'difluoro-phenyl)-pyrimidine-5-carbo>rylic acid (1 1 I mg, 0.5mmol, prepared

according to the genenl procedure described in Example 2, steps 1 and 2), arLd O-(7-azabenzotriaz-o1-

i-yllN,N,N,Ntetramethyluronium hexafluorophosphate (190 mg, 0.5 mmol) in dry DMF (5 mL) is

heated with 0.09 mL of diisopropylethylamine and stirred at room temperature for 30minutes. A
solution of 3-methylsulfamoylbenzylamine (150 mg, 0.75 mmol) in dry DMF (1 mL) is added and the

mixture stined at room temperature for 24 hours. The solvent is removed and the residue partitioned

between EtOAc a¡d saturated NaIICO3. The organic phase is separated and washed with water and

25
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brine, dried (MgSO¿), filtered and concentrated inyacuo. The residue is purified by column

chromatography eluting with20% EtOAc in DCM to afford 2-(2.5-difluoro-phenvl)-Errimidine-5-

ca¡box.vlic acid 3-methylsulfamoyl-ben4vlamide (135 mg, 65%) as a solid. MS: 419 (M+Ð; tHNlvfit

(300MIIZ, DMSO-d6): õ 2.41 (d, 3IÐ,4.64 (d,21Ð,7.43-7.78 (m, 5Ð, 7.89 (s, LH)7 -90 (t, LlÐ,9'37

(s, 2Ff), 9.60 (t" fiÐ.

Example 42

H"c' -H

I

H
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Step 1: 4-Fluorobenzamidine hydrochlorid e (I .25 g, 7 .76 mmol) is added to a solution of sodium metal

(0.I7 g,7.39 mmol) in dry ethanol (25 mL) and stirred at room temperature for 20 min' Ethyl-2-

acetyl-3-(dimethylamino)aorylate (1.35 g,7.16 mmol) is added. The mixture is heated to reflux for 3

hours. The solvent is removed in vacuo. The residue is dissolved in EtOAc, washed with water and

brine, dried (MgSOa), filtered and concentrated fu yacuo to afford ethyl-2-(3-fluorophenyl)-4-methyl-

pvrimidine-S-carborylate (1.65 g, 87%) as a solid. MS: 261 (M+Ð 261-

Step 2: A solution of ethyl-2-(4-fluorophenyl)pyrimidine-5-carboxylate (1.65 g, 6.35 mmol) in MoOH

(75ûI-) is treated with 2 N aqueous sodium hydroúde (10 mL) and heated to reflux for 30 min. MeOFI

is removed invacuo and the residue is diluted with water (50 mL). The solution is adjusted topH-2

witfut2M hydrochloric acid. The precipitated is collected by filtration, washed with water and vacuum

dried to af[ord 2{4fluorophenyl)4-methylpyrimidine-5-carbo4ylic acid (1.3 g, 88%) as a solid. MS:

233 (M+Ð.

Step 3: A mixhre of 2-(4-fluorophenyl)-pyrimidine-5-oarborytic acid (232 mg, 1 mmol) and O-(7-

azabenzotiazol-1-yl)-N,1.{,N,N-tetamethyluronium hexafluorophosphate (380 mg 1 mmol) in dry

DMF (12 nrl,) is treated with diisopropylethylamine (0.18 mL) and stirred at room temperature for 30

min. A solution of 3-methylsulfarnoylbenzylamine (300 mg, 1.5 mmol) in dry DMF (1.5 mL) is added

and the mixture is stirred at room temperature for 24 hours. The solvent is removed and the residue is

partitioned between EtOAc and water. The organic phase is separated, washed with saturated NaHCO¡,

water and brine, dried @IgSO+), frltered and ooncenhated in t acuo. The residue is purified by column

chromatography eluting with 60% EtOAc in heptane to afflord 2-(4-fluorophenyllpyrimidine-5-

ca¡box.vlic acid 3-methylsulfamoyl-benzylamide QlT mg,52%) as a solid. MS: 415 (M+Ð; tHNIr,ß.

(300MH2, DMSO-d¡): 6 2.42 (s, 3Ð, 2.63 (s,3IÐ, 4'60 (d, 2fÐ, 7 -37-7 -40 (t,2H),7.50 (s, lH),7 -60'

7.75 (m,3Ð, 7.80 (s, 1Ð, 8.45-8.50 (dd',21Ð,8.88 (s, 1Ð,9.30 (t, 1lÐ-

30
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Example 43

-o
-H

Following procedures similar to those of Example 40 but substituting 2-(2-pyridyl)-pyrimidine-5-

carbo4ylic acid hydrochloride for 2-(3,5-difluoro-phenyl)-pyrimidine-5-carbo4ylic acid there is

prepared 2-(2-pyridyl)-p],rimidine-5-ca¡boxylic acid 3-meth)¡lsulfamoyl-ben44amide (183 mg, 48%)

as a solid. MS: 384 (M+Ð; tH Ntuß. (3 00MHz, DMSO-d): S 2.42 (di 3ÍÐ, 4.64 (d, 2Ð, 7 .46-7 .54

(m, 1Ð, 7 .57-7 .70 (m, 4H),7.80 (s, 1Ð, 8.00-8.07 (L 1fÐ,8.44-8.50 (d, lFÐ, 8.80 (d, lH), 9.37 (s,

2H),9.55 (t, iÐ.
Example 44

A mixture of 2-(3-pyridyl)-4-methylpyrimidine-5-carborylic acid (275 mg, 1 mmol, prepared

according to the general procedure described in Example 42, steps I and 2) and O-(7-azabetuotriazol-

1-yl)-NNN,N-tetramethyluronium hexafluorophosphate (380 mg, I mmol) in dry DMF (12 mL) is

treated with of diisopropylethylamine (0.18 mL) and stirred at room temperature for 30 min. 3-

Methylsulfamoylbenzylamine hydrochloride (355 mg, 1.5 mmol) is added and the mixture is stined at

room temperature for 24 hours. The solvent is removed and the residue partitioned between EtOAc

and saturated NaHCO3. The organic phase is separated washed with water and brine, dried (MgSOa),

filtered and concentated in vacuo. The residue is purfied by colurnn chromatography eluting withz%

MeOH in EtOAc to afford 2-(3-pyrid-vl)4-methyl-pyrimidine-5-carbo4vlic-acid-3-methylsulfamoyl-

benzylamide (I80 mg, 45Yo) as a solid. MS: 398 (M+Ð; tHNÀ,ß. (300MIIz, DMSO-d6): ô 2.43 (s,

3H),2.65 (., 3Ð, 4.60 (d,zH),7.57-7 -7 i (m, 4lI), 7.79 (s,lH), 8.68-8.72 (d, lIÐ,8.72-8.78 (d, 1Ð,

8.93 (s, lH),9.34 (t, 1Ð,9.53 (s, 1þ.

General Procedures for Examples 45 - 67

I
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General procedure X: Sulfonamide Formation

A vial is charged with amine H2N-R' (1 mmol) followed by p-dioxane (5 mL) and piperidinomethyl

polystyrene (375 mg 1.5 runol, 4mmoVgresin). The vial is agitated in an orbital shaker for 20 min.

3-Cyano-benzenesulfonyl chloride is added (181 mg 0.9 mmol) and the reaction vial is placed into the

orbital shaker for 18 hours. The vial is removed from the orbital shaker, and MeOH (5mL) is added

followed by the addition of 4-benzyloxybenzaldehyde polystyrene resin (100 mg, 0.3 mmol, 3 mmoVg

resin). Agitation is continued in the orbital shaker for 5 hours. The sample is filtered, the resin is

washed with MeOIf and the combined organic fractions are conoenfated to yield the sulfonamide

compound l.
General procedure Y: Sulfonamide Fornation

A vial is charged with amine H2N-R' (1 mmol) followed by p-dioxane (5 mL) and tiethylamne (202

mg, 2 mmol). 3-Cyano-benzenesulfonyl ohloride is added (181 mg 0.9 mmol) and the reaction vial is

placed into an orbiøl shaker for 18 hours. The solvents a¡e removed itz vacuo. The residue is

partitioned between lN HCl in water (5 -L) and EtOAc (10 mL). The organic phase is separated,

dried (Na2SOa), filtered, and concenfrated in vacuo to yield the sulfonamide compound 1.

General Procedure Z: Hydrogenation.

To a solution ofthe sulfonamide compound (0.9 mmol) in MeOH (9 mL) is added palladium on

carbon (200 mg, I0 wt% on carbon, 50 wtYo water, ACROS) followed by concentuated HCI in water (i
mL). The reaction is altemately placed under vaccum and hydrogen (1 atrn) for 3 cycles before being

left under an afinosphere of hydrogen with magnetic stirring for 24 hours. The reaction is filtered

through a plug of celite and the filhate is concentrated ùt t acuo to yield the amine hydrochloride

compound 2.

W
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General Procedure W: Parallel Ac)¡lation

To a solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carbo>rylic acid (196 mg, 0.9 mmol) in DCM (5 mL)

is added oxalyl chlo¡ide (229 m9,1.8 mmol) followed by DMF (2 ttL). The reaction is stirred for 3

hours. Anhydrous toluene is added (0.5 mL) and the mixture is concentrated in yacuo. The residue is

dissolved in EtOAc (7 mL) and the resulting solution is added to a mixture of the amine hydrochloride

compound 2 (1 mmol), Na2CO3 Qlzmg) in water (5 mL) avial with raplA stirrlng. The reaction is

stirred for 18 h, and the organic phase is separated and concenfrated inyacuo. The residue is

suspended in DMSO (3 mL), filtered, purified via reverse phase IIPLC (water and acetonitrile mobile

phase with 0.1% TFA buffer) to afford the desried product.

Example 45

^"n.
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A solution of etþlamine (2M in MoOH, 6 rnmol) in DCM (40 mL) is cooled iri an ice water bath and

3-cyano-benzenesulfonyl chloride (402 mg,2 mmol) is added. The reaction is rapidly stirred for 2

hours. Water (40 mL) is added, and the reaction is acidified to approximately pH 4 via the careful

addition of concentated HCl. The DCM is removed in yacuo- The precipitate is collected via

filhation. The precipitate is hydrogenated using general method Zto affordthe amine hydrochloride

compound. The amine hydrochloride compound is acylated using acylation procedure W to prepare 2-

@a9 mg) as a solid.

MS: 415 (M+Ð; tU UI\/IR ¡:00 MHz, CDCI¡): ô : 0.g5(t, 3ÍÐ,2.75-2.9(*, 2Ð, 4.65(d,2H),7.47 (t,

lH),7.55-7-75 (m, 4F[), 7.81(s, 1IÐ, 8.17(d, 1IÐ, 8.32(d, lIQ, 9.27(bs, 1þ, 9.35(s, 2tt), 9.58(t 1H);

ICso:58 nM.

Example 46

H

F
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Following general procedures Y,Z, and W, but using 2-ethoxy-ethylamine as the amine in procedure

Y, there is prepared

benzylamide (210 mg) as a powder. MS: 457 (tvt-Ð; tHNIvIR (300 MHz, CDCI¡): õ 1.0 (t, 3IÐ,2.9

(t,28Ð,4.6 (s, 2IÐ,7.45 (t" 1Ð, 7-5-7.7 (m, 4Ð, 7.8 (s, 1$, 8.16 (d, 1Ð, 8.31 (d, 1Ð, 9.3 (s, lIf'
Example 47

Following general procedures Y, Z, and W, but using 1-amino-propan-2-ol as the amine in procedure

Y, thero is prepared

benzrylanride (265 mg) as a solid. MS: 443 (M-Ð; rHNlr,R (300 MHz, CDCI¡): ô 0.97 (d, 3IJ),257-

2.71 (m,2H),3.55-3.61 (q, 1Ð, 4.6 (s,2H),7.45 (t,IlH),7.54-7.77 (m,4H),7-8 (s, ltf, 8.16 (d, 1Ð,

8.31 (d, 1H),9.34 (s,2Ð.

Example 48

Following goneral procedures Y,Z, andW, but using cyclopropylamine as the amine in procedure Y,

there is prepared

ben4vlamide (265 mg) as a solid. MS:425 (M-Ð; tHNlvß.(300 MHa CDCI¡): ô 0.35-0.49 (m,4I{),

2.07A.I4 (m, 1Ð, 4.65(d,2ÍÐ,7.46(dt, 1Ð, 7.57-7.73 (m,4Ð,7.81 (s, lIÐ,7'94 (d, 1IÐ,8.16 (d,

1Ð,8.31(d, 1Ð,9.33 (s,2H),9.55 (t, 1Ð;ICso: l32nM-

Example 49

2-(3-Fluoro-phenyl)-pyriqidine-5-carborylic acid 3-(3-hydroxy-propylsulfamoyl)-benzylamide
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Following general procedures Y,Z, and W, but using 3-aminopropanol as the amine in procedure Y,
flrere is prepared

ben4¡lamide (175 mg) as a powder. MS: 443 (M-Ð; tH 
NIrntR (300 MrIz, cDCþ): õ 1.51 (p, 2rI),

2.79 (t, 2LÐ, CHz hidden in water peak , 4.64 (s, 2H), 7 -45 (dt, 1Ð, 7 .55-7 .70 (m, 4Ð, 7 .79 (s, LH),

8.135 (d, 1Ð, 8.31 (d, lÐ, 9.29 (s,N-H), 9.33 (s, lÐ; ICso: 22rM.
Example 50

F

Following general procedures Y, Z, aad W, but using 2-methoxyethylamine as the amine in procedure

Y, there is prepared

benzrylamide (190 mg) as a powder. MS: 443 (tvt-Ð; tHNlvR (300 MrIz, cDCl3): õ2.90 (t,zH),

3.14 (s, 3Ð, CH2hidden under water peali, 4.63 (s,2H), j.45 (dt, 1fÐ, 7.54-7.71(m, 4Ð, 7.80 (s,

1Ð, 8.15 (d, lÐ, 8.31 (d, 1IÐ, 9.33 (s, 2Ð, 9-57 (bs, N-IT).

Example 51

N
H
Yo-cH'

F

Following general procedures Y, z, and w, but using 3-metho>ypropylamine as the amine in

procedure Y, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbox.vlic acid 3-(3-me1hoÐ¡-

propylsulfamoyl)-ben4vlamide (201 mg) as a powder- MS: 457 (M-Ð; tumm.¡ro0\ilrz,cDCl¡):

ô 1.57 (p,2ÍÐ,2.77 (L2ÍÐ,3.13 (s, 3H),3.24(t,2H),4.63 (s, 2H),7.45 (dq 1Ð, 7.55-7.70 (m,4Ð,

7-79 (s, iÐ, 8.15 (4 1IÐ, 8.31 (d, 1Ð, 9.33 (s, 2Ð, 9.58 (bs, N-Ð; ICso:37 nM.

Example 52

o-'CH"

o
o--CH,
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Following general procedures Y,Z, ar'd\il, but using 4-methoxybutylamine as the amine in procedure

Y, there is prepared

benzrylamide Q20 mg) as a powder. MS: 471 (M-Ð; tHNlvß. (300 MHz, CDCI3): ô 1.01 (t, 2IÐ, :..57

(p, 2Ð, 2.78 (t,2IÐ,CHzand CH3 hidden underwater pealç 4.63 (s,2II),1.45 (&,lH),I.55-7.70 (m,

4J{),7.79 (s, 1Ð, 8.16 (d, 1Ð, 8.31 (d, 1Ð, 9.33 (s, 2IÐ,9.59 (bs, N-II).

Example 53

Following general procedures Y, Z, and W, but but using cyclohexylamine as the amine in procedure

Y, there is prepared 2-(3-fluoro-phonyl)-pyrimidine-5-carborylic acid 3-cyclohex.vlsulfamoyl-

benzylamide (2a0 mg) as a powder. MS: 467 (M-Ð; rHNIvß. (300 MI{z, CDCþ): ô 1.07 (t, 6}Ð, 1.41

(bs, 1þ, 1.53-1.55 (m,4Ð,2.90 (bs, lH),4.63 (d,2Ð, 7.45 (dtlII),7.53-7.72 (m,4H),7.80 (s, 1þ,

8.15 (d4 lÐ, 8.30 (d, 1Ð,9.33 (s,zfJ),9.55 (t, 1Ð.

Example 54

ben4vlamide

N
H

Following general procedures Y,Z, and, W, but using 2-Amino-2-methyl-propan-1-ol as the amine in

procedure Y, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboXylic acid 3-(2-hydro4v-1.1-

dimethyl-ethylsulfamoyl)-benzylamide (90 mg) as a solid. MS: 457 (M-Ð; tlt tUvm.l:00 MHz,

CDCþ): õ 1.00 (s,6Ð,3.19 (d,2ÍÐ,4.63 (d,2ÍÐ,4.75 (t,IH),7.35 (s, 1Ð, 1.45 (dt,lH),7.52-7.67

(ro,3Ð, 7.75 (d,lH),7.84 (s, 1Ð, 8.16 (d, 1IÐ, 8.31 (d, 1Ð,9.33 (s,2H),9.54 (L 1Ð; ICso:60 nM.

Example 55

2-(3-Fluoro-phenyl)-pyrimidine-5-carbox,vlic acid 3-sulfamo)¡l-ben-rylamide
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Following general procedures Y,Z, and W, but using tert-butylamine as the amine in procedure y,
there is prepared (25 mg)

as apowder. MS:385 (M-Ð; lHNNR(300 MHz, cDcls): õ 4.62(d,2ÍÐ,7.38 (s, rH),7.45(r, 1Ð,
7-53-7.75 (m,5Ð,7.83 (s, 1rÐ, 8.16 (d, 1rÐ, 8.32(d.,lrÐ, 8.34 (s, 1Ð, 9.32(s,zH),g.5s (t ltf; IC5s

o

N
H

5

N
H
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15

F

Following genoral procedures X,Z, artd W, but using 2-morpholin-4-yl-ethylamine as the amine in
procedure )Ç there is Prepared 2-(3-fluoro-phenylLpyrimidine-5-carbo>iylic acid 3-(2-morpholin4-vl-
ethylsulfamoyl)-benz.ylamide (150 mg) containing small amount of TFA. MS: 500 (M+Ð; tHNlvß.

(300 MIrz, cDCl¡): ô 3.0-3.4 (m, 8Ð, 3.5-3.75 (m, 2Ð, 3.85-4.1 (m,2ÍÐ,4.64 (d,zH),7.45 (dt, trÐ,
7-60-7.75 (m,4Ð, 7.82 (s,1Ð, 8.01 (s, lÐ, 8.16 (d, 1IÐ, g.30 (d, lrÐ, 9.33 (s, zÍr),g.56 (t,rH),g.69
(m, lÐ; ICso:37 nNI-

Example 57

Following general procedures XrZ, and W, but using 2-piperidin-t-yl-etþlamine as the amine in

rocedure X, there it pt"p-"d 2-(3-fluo.o-ph"nyl)-pyri.oidio"-5-"*boXyli" u"id 3-(2-piprtidir-1-yl-
ethylsulfamoyl)-benrylamide (125 mg) containing small amount of TFA. MS: 498 (M+fÐ; tH NVR
(300 MI{z, CDCI¡): ô 1.2-1.8 (m, 6Ð, 2.8-2.95 (m,2H),3.11 (bs, 4IÐ,3-3-3.5 (m, 2Ð, 4.64 (d.,21Ð,

20
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7.46 (dt, IIÐ,7.60-7.75 (m, 4[I), 7.82 (s,1Ð, 8.00 (bs, 1þ, 8.16 (d, 1Ð, 8.31 (d, 1Ð, 9.08 (m, 1þ,
9.33 (s,2H),9.56 (t, 1Ð.

Example 58

benzjrlamide

Following general prooedures X,Z, and W, but using 2-(1-metþl-pyrrolidin-2-yl)-ethylamine as the

amine in procedure X, there is prepared 2-(3-fluoro-phenyl)-p]¡rimidine-5-carborylic acid 3-12-(l-

methyl-pt¡nolidin-2-]¡l)-ethylsulfamovll-benzylamide (110 mg). MS: 498 (M+Ð; lltwlvm. 
¡:OO

MI{z, CDCI3): ô 1.4-1.7 (m,2Ð, 1.7-2-2 (m,4Ð, 2.7-2.9 (m,5Ð,3.0-3.1 (m, 1H), 3-1-3.3 (m, 1Ð,

3.4-3.6 (m, 1Ð,4.64(d,2ÍÐ,1.46 (dt, 1Ð,7.58-7.72(m,4Ð,7.79(s, iÐ,8.16(d, lÐ,8.31(d, lÐ,
9.33 (s,2H),9.56 (t, lfÐ.

Example 59

benzylamide

Following general procedures X, Z, and W, but using C-(l-ethyl-pyrrolidin-2-yl)-methylamine as the

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboÐ¡lic acid 3-[Cl-ethyl-

pynolidin-2-]¡lmethvl)-sulfamovll-benrylamide (85 mg) containing small arnount ofTFA. MS:498

(Ivf+Ð;lHWtvm.1:O0MII4 CDCI¡): õ 1.20 (t,3IÐ, t.6-2.2(m,4Ð, 2.95-3.2(m,4Ð, 3.25-3.45 (m,

2ÍD,3.45-3-6 (m, lII), 4-65 (d,2fÐ,7.46 (dt, 1IÐ, 7.60-7.76 (m,4Ð,7.83 (s, 1Ð, 8.09-8.17 (m,ZÍf),

8.31 (d, 1IÐ,9.13 (bs, 1[f), 9.34 (s,2H),9.57 (t, 1Ð.

Examnle 60

ben4vlamide
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H

Following general procedures X"Z, andW, but using 2-(1H-imidazol-4-yl)-ethylamine as the amine in
procedure X, there is PrePared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylio acid 3-[2-(lH-imidazol-4-
vl)-eth:¡lsulfamo)¡ll-benzrylamide (30 mg) as a solid. MS: 481 M+Ð; tHNÀ¡ß. (300 MHz, cDCl3): ð
2-77 (t, 2H), 3 .06 (t, 2EÐ, 4.63 (d, ZIÐ, 7 .40 (s, 1Ð, 7 .46 (t, lfÐ, 7 .56_7 .96 (m, 4þ, 7 .77 (s, lIÐ, 7 .86
(t 1Ð, 8.16 (d, 1IÐ, 8.31 (d, 1Ð, 9.32(s,ZIÐ,9.55 (l 1Ð; ICso:61 nM.
Example 61

benzrylamide

Following general procedures X,Z, and,W, but using 3-(2-methyl-piperidin-l-yl)-propylamine as the.

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo:iylic acid 3-[3-12-

(155 mg) containing small amount of TFA.
MS:526(lvf+Ð;tHN¡r,ß.(300MIrz, cDCþ): ð 1.19 (dd,3Ð,1.3-1.9 (m,8Ð, 2.7s-3.25(m,6Ð,
3.3-3.6 (m, lÐ, 4.64 (d,21Ð,7.46 (dt, 1Ð, 7.58-7.72 (m, 4Ð, 7.7g_7.85 (m, 2Ð, g.16 (d, 1Ð, 8.3 i
(d, 1Ð, 8.9-9.2 (m, 1Ð,9.34 (s, ZIÐ,9.57 (t, 1IÐ.

Example 62

Following general procedures X,Z, and'W, but using 3-pyrrolidin-1-yl-propylamine as the amine in
procedure X, there is

propvlsulfamo)¡l)-benzl,lamide (105 mg). MS: 4gg (M+rÐ; lH NÌvtR (300 MIrz, cDCl3): ô 1.7_1.g (m,

4H),1.9-2-r (m,2Ð,2.8-3.0 (m,4rÐ,3.05-3.15 (m,2Ð, 3.2-3.35 (m,2[Ð, 4.64 (d.,2rÐ,7.46(dL lÐ,
7.58-7.77 (m,4Ð, 7.79 (m,1tÐ, 8.16 (d, 1Ð, 8.31 (d, 7H),9.34 (s,2Ð, 9.41 (bs, tÐ,9.56(t, lÐ.

N
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Bxample 63

cH-
lo
N.-CH.

5 Following general procedures X, Z, arrdW, but using Nl,Nr -dimethyl-oth arrc-1,2-diamine as the amine

in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxvlic asid 3-(2-

dimethvlamino-ethylsulfamovl)-benz.vlamide (38 mg) as a solid. MS: 458 QvI+Ð; 
tHt'nvm.1:OO

MHz, CDCI3): õ 2.78 (s,6Ð, 3.0-3.2(m,4Ð, 4.65 (d,2IH),1.46 (dt, 1Ð, 7.60-7.76 (m,4IÐ, 8.01 (t,

1IÐ, 8.16 (d, 1IÐ, 8.31 (d, 1Ð, 9.33 (bs, 3II), 9.56 (t,lþ; IC5e: 45 nM'

Example 64

Following general procedures X,Z, andW, but usi'''g NtNr-diethyl-othane-1,2-diamine as the ami¡e

in prooedure Xthere is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carborylic aòid 3-(2'diethylamino-

eth]¡lsulfamoyl)-benzylamide (128 mg) containing small amount of TFA- MS: 486 (M+Ð; IHNIvß'

(300 MIIZ, CDCI3): ö 1.16 (t, 6Ð, 3.0-3.2 (m, 8Ð' 4.65 (d' 2H)'7.46 (dt' 1IÐ, 7.60-7.76 (m,4H),7.83

(s, 1Ð, 8,02(t,1Ð, 8.16 (d, 1IÐ, 8.31 (d, IH),9.17 (bs, lFI), 9'33 (s, 2H),9-57 (t, ifÐ'

Examole 65

propylsulfamoyl)-b enzrylam i de

10

t5

20

("'"
N-v,cH3

Following general procedures X,Z, andW, but using 2,2,Nl,Nl-T"ttum"thyl-propane-1,3-diamine as

1þs emine in procedure X there is prepared 2-(3-fluoro-phenvl)-pyrimidine-5-ca¡bo4vlic acid 3-(3-

dimethylamino-2.2-dimethyl-propylsulfamoyl)-benz-ylamide (190 mg) containing small amount of
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TFA. MS: 500 (M+IÐ; tH Nli,ß. (300 MIIZ, CDCþ): ð 0.95 (s, 6H),2.68 (d,21Ð,2.84 (d,6IÐ, 3.03

(d,2IÐ, 4.64(d,2ÍÐ,7.46 (dt, 1IÐ, 7.58-7.74 (m,4Ð,7.80 (s, 1IÐ, 7.85 (t, 1Ð,8.16 (d, 1IÐ,8.31 (d,

1IÐ, 8.85 (bs, 1þ, 9.34 (s, 2H),9.57 (t, 1Ð; ICso:35 nM.

Exampls 66

o

F

Following general procedures X,Z, arrd W, but using Nr,Nl-dimethyl-pentane-1,5-diamine as the

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(5-

dimethylamino-pentvlsulfamoyl)-benzrylamide (175 mg). MS: 500 (M+Ð; tHNIrß.(300 MIIz,

CDCI¡): 6 L.22-1,.27 (m,2Ð, 1.34-I.44 (m,2Ð, 1.44-1.57 (m,2H),2.70-2.74 (m, 8Ð,2.92-2-99 (n¡

2H),4.63 (d,2:ÍD,7.46(dd,1ÍÐ,7.56-7.70 (m,4þ,7.18(s,lÐ, 8.16 (d, 1Ð,8.31 (d, 1þ,9.33 (s,

2H}9.56 (t,ltÐ.

Example 67

ben4vlamide

Following genoral procedures X,Z, and'W, but using Nr¡r-diisopropyl-ethane-1,2-diamine as the

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-(2-

diisopropylamino-ethylsulfamoyl)-benz.ylamide (150 mg). MS: 514 (M+Ð; tHNIIß. (300 MIIZ,

CDCI¡): õ 1.21 (t, l2Ð,3.06-.308 (rn,4Ð,3.58-3.65 (m,2þ, 4.64 (d,2}J),7.46 (dd, 1Ð, 7.60-7.75

(m,4Ð, 7.82(s,1Ð, 8.07 (t, 1Ð, 8.16 (d, 1IÐ, 8.31 (d, 1Ð, 9.34 (s,2ÍÐ,9.59 (L 1Ð.

Example 68

benzylamide

10

1s

20

N
H



-61-
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Step 1. Nao 10.66 8,28.6 mmol) is added to anhydrous EtOH (i00 mL) and stined at room temperahue

for15min.3-Fluorobenzamidinehydrochloride(4.57g,27.8mmo1)isaddedandthesolutionis

stirred for 15 min. 2-Dimetþlaminometþlene-3-oxo-butyric acid ethyl ester (5.3 g, 28'6 mmol,) is

added and the reaction mixtu¡e is heated at reflux under N2 for t hours. The reaction is cooled to room

temperature and concentr ated. in yacuo. The residue is dissolved in BtOAc (300 mL), washed with

brine (2x100 mL), dried (Na2SOa), filtered, and concenhated to afford 2-(3-fluoro-phenyl)-4-methyl-

pyrinridine-S-ca¡bo4vlic acid ethyt ester (6.8 g,99Yo). MS: 261 (M+H); tHNÌrß- (300 MHz, CDCI¡):

ô 1.43 (t, J:7.0H2"3H),2.92(s,3H),4.42(q,J:7.0H2,2H),1-24 (m, 1IÐ,7'45 (m,lH),8'27 (m,

1Ð,8.37 (m, 1Ð,9.21 (s, 1þ.

Step 2. A solution of 2-(3-fluoro-phenyl)-4-metþl-pyrimidine-5-carborTlic acid ethyl ester (6.7 g,

27.Zmmol) and NaOH (2.1 g,54.4 mmol) in a 1:1:1 solution of THF, MeOH and water (300 mL) is

heated at reflux for 45 min. The TIIF/lvfeOH is evaporated, and the aqueous solution is treated with 3

N HCt to adjust the pH to between 2 and 3. The solid is filtered ofi washed with water and dried ¡z

vacuotayield 2-(3-fluoro-phenyl)-4-mefhyl.pyrimidine-5-carboxylic acid (5-4 g,9lYo) as a solid:

MS: 233 M+Ð; tHNlvß. (300 MIIZ, CD3OD): õ 2.85 (s, 3H),7 -24 (m, 1Ð, 7.50 (m' 1II)' 8.17 (m'

1Ð, 8.32 (m, 1Ð,9.20 (s, 1I!.

Step 3. To a solution of 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carbo4ylic acid (0.195 g 0.89

mmol) in TI{F (5 mL) is added carbonyl diimidazole (0.18 g, 1.1 mmol) and heated at60"Cfor2

hours. The mixture is cooled to room temperafire. (3-Aminomethyl-benzyl)-oa¡bamic acid tert-btÍyl

ester (0.25 mL, 1.1 mmol) is added and the mixture is stirred for 12 hours. The mixture is diluted with

EtOAc (100 mL), washed with brine (2x50 mL), dried withNazSOa, filtered and concentrated íz

yacuo. The residue is purified by flash chromatography eluting with}}Yo-$}%Et0Aclheptane to

afford

acidtert-butylester(0.32g,80%)asasolid. MS:451(M+Ð;tHtt,m.1:O0MHz,DMSO-do):ô1.38

(r, 9Ð, 2.65 (s,3ÍÐ,4.14 (d,J= 6.1Hz,zÍt),4.50 (d,J: 5.6H2,2H),7.15 (m, 1IÐ, 7 '24 (m,lH),

7.31 (m,lH),7 -43 (m, 1IÐ, 7.62 (m,1IÐ, 8.13 (m, 1Ð, 8.28 (m, 1IÐ, 8.89 (s, lÐ, 9'23 (m, lIf '

Step 4. To a solution of t3-({t2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyll-amino}-methyl)-

benryll-carbamic acid tert-butyl ester (0.05 g, 0.111 mmol) in DCM (2 mt) at 0 oC is added TFA

(0.013 mL. 0.111 mmol) and the mixture is stined for 2.5 hours. The mixture is concentrated iz

vacuo. The residue is dissolved in TIIF (2 mL). EbN (0.05 mL, 0-333 mmot) and methanesulfonyl

chloride (0.010 mL, 0.133 mmol) are added and the mixh¡re is stirred for 12 hours. The mixh-rre is

cH.N
H
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diluted with EtOAc (100 mL), washed with sahrated aqueous NI{4CI (2x50 mL), dried with Na2SOa,

filtered, and concentratedinvacuo. The residue is purified by flash chromatography eluting with}}%-
80%EtOAc/heptane to afford 2-(3-fluoro-phen)¡l)-4-meth]¡l-pl¡rimidine-5-carbo>cylic acid 3-

(methanesulfon)¡lamino-meth]¡l)-ben4vlamide (0.03 g, 64%;o) as a powder. MS: 429 M+Ð; rHNÌrß

(300 MIIZ, DMSO-d6): ð 2.65 (s, 3IÐ,2.86 (s, 3Ð, 4.18 (d, J:6.3 Hz,2ÍÐ,4.50 (d, J:5.9 HZ,ZH),

7.27-7.45 (m,3Ð, 7.62(m,2IÐ, 8.13 (m, 1Ð, 8.28 (m, 1Ð, 8.90 (s, tÐ, 9.25 (m,llf; IC5s:48.5

nM.

Examole 69

ben4rlamide

N
H

o

H.C CH,

Following procedures simila¡ to those of Example 68 (step 3) but substituiting isopropanesulfonyl

chloride (0.57 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-butyl esterthere is prepared 2-(3-

benzvla¡nide (100 mg) as a solid. MS: 456 (M+Ð; tHNIIß. (300 MIrz, DMSo-d6): õ r.zz(d, .r= 6.g

Hz,6IÐ,2.65 (s,3Ð, 3.10 (m, 1Ð, 4.18 (d, "r: 6.2H12fÐ,4.51(s, 2Ð, 7.27-7.45 (m, 3Ð, 7.62 (m,

2lÐ,8.I4 (m, 1Ð, 8.26 (m, lÐ, 8.90 (s, lÐ, 9.25 (m, lH).

Example 70

Step 1: A solution of 3-bromomethyl-benzonrtile Q g, 10.2 mmol) in EtOH (50 mL) is treated with a

solution of Na2SO3 (1.3 g, i0.3 mmol) in IIrO (50 mL) and heated at reflux for 4 hours. The mixture is

concenhated invacuo. The residue is suspended in DCM (100 mL) and DMF (1 mL), cooled to OoC

and treated with oxalyl chloride (8 mL, 43.4 rnmol). The mixture is warmed to room temperature and

stirred for 3 hours. The mixture is diluted rvith brine, extracted with DCM (2x100 mL), dried with

Na2SOa, filtered, and concentrated in vacuo. The residue is dissolved in TIIF (25 mI-), metþlamine (2

10
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M,12.5 mL,25 mmol) is added and the misture is stirred for 12 hours. The mixture is diluted with

EtOAc (100 mL), washed with saturated aqueous NþCl (2x100 mL), dried with NazSO¿, filtered, and

concentrated in vacuo. The residue is purified by flash chromatography eluting with20%-80%

EtOAc/heptane to afford C-(3-cyano-p,henyl)-l/-methyl-methanesulfonamide (1.5 g, 69%o) as a

powder. MS:209(M+Ð;tHNN'tR(300MII4DMSo-d6):ô2.60(d,J=4.8H2,3H),4.44(s,2H),

7 .02 (m, lfÐ, 7 .6I (m, lÐ, 7 .7 4 (m, 1IÐ, 7.85 (m, 2Ð.

Step 2: To a solution of C-(3-cyano-phenyl)-ì/-methyl-methanesulfonamide (42mg,0.2 mmol) in TIIF

(4 mL) is added a solution of BH¡'TIIF in Ttlp (1 M, I mL). The mixture is sealed and heated in a

microwave reactor at 100oC for 120 seconds. The mixture is poured into 1 M HCt (20 mL), basified

with 3 M NaOH to pH - 10, extracted with DCM (2x50 nL), dried with Na2SO4, filtered, and

concentrated invacuoto afford C-(3-aminomethyl-phenyl)-i/-methyl-methanesulfonamide, which is

used directly in the next without further purification.

Step 3: Following procedures similar to those of Example 68 (step 3) but substituiting C-(3-

aminomethyl-phenyl)-l[-methyl-methanesulfonamide (2.3 mmol) for (3-aminometþl-benzyl)-

carbamic acid tert-butylester there is prepared 2-(3-fluoro-phenyl)-4-methvl-pvrimidine-5-ca¡tox¿lic

acid 3-methylsulfamoylmethyl-benzrylamide (30 mg) as a solid. MS: 429 (M+Ð; tH NNflR (300 MlIz,

DMSO-de): ô 2.5S (d, J:4.8H2,3H),2.65 (s, 3H),4.34 (s,2Ð,4.53 (d, J:5-7 H42I{),6-92(m,

lH),7.27-7.45 (m,3II), 7.62(m,zH),8.14 (m, 1Ð, 8.28 (m, 1IÐ, 8.90 (s, 1Ð,9.23 (m, ltt).

Example 71

ben4ylamide

cH.

Step 1: To a solution of 3-bromomethyl-benzonitrile (2 g,10.2 mmol) in EtOH (50 mL) is added a

solution ofNa2SO3 (1.3 g, 10.3 mmol) in I{rO (50 rrl,) and the mirture is heated at reflux for 4 hours.

The mixhrre is concenhated invacuo. The residue is suspended in DCM (100 mL) and DMF (1 mL),

cooled to OoC and treated with oxaþl chloride (4.5 mT., 24.4 mmol). The mixture is warmed to room

temperature for 3 hours. The mixture is diluted with brine (100 mL), extracted with DCM (2x100 mL),

dried with Na2SOa, filtered, and concentrated in vacuo. The residue is dissolved in TIIF (100 mL), and

treated with isopropyl amine (3.5 mL, 40.8 mmol). The mixture is stined for 12 h, diluted with EtOAc

(200 mL), washed with saturated aqueous NlI4Cl (2x100 mL), dried withNazSO¿, filtered, and

concentrated inyacuo. The residue is purified by flash chromatography eluting with20Yo-80%

10

15

20

25

N
H

o

30



5

-64-

EtOAc/heptane to afford C-1.3-cyano-phenl'l)-À/-isopropyl-methanesulfonamide as a powder. MS: 237

(M+Ð; tHNÀ¡rR(300MIrz, 
DMSO-d6): ô 1.10 (d,J:6.6H2,6H),3.36(m, 1Ð, 4.42(s,2H),7.0g

(m, 1Ð, 7.57 (m,lIJ),l.74 (m, 1Ð, 7.55 (rn 2H).

Step 2: To a solution of C-(3-cyano-phenyl)-l/-isopropyl-methanesulfonamide (0.5 g,2-06mmol) in
TIIF (10 mL) is added a solution of BHg.THF in TIIF (1 M, 10.3 mL). The mixhre is sealed and

heated in a microwave reactor at l00oC for 120 seconds. The mixture is poured into I M HCI (50

mL), basified with 3 M NaOH to pH - 10, exhacted with DCM, dried with Na2Soa, filtered, and

concentrated itz vacuo to afford C-(3-aminomethyl-phenyl)-1y'-isopropJ¡1-methanesulfonamide, which is

used directþ in the next step without further purification.

Step 3: Follorving procedures similar to those of Example 68 (step 3) but substitu itng Cl.3-
amtnomethl-phrnyt)-N-ts (2 mmol) for (3-aminometþl-benzyl)-

carbamic acid tert-butyl ester there is prepared 2-(3-fluoro-phenvl)-4-methyl-pyrimidine-5-carboxvlic

acid 3-(propane-2-sulfonylaminol-meth]¡ll-ben4vlamide (160 mg) as a solid. MS: 457 (M+Ð; tH

NMR (300 MIIZ, DMSO-d6): ð 1 .09 (d, J : 6.4, 6H),2.65 (s, 3Ð, 3.37 (m, lTÐ, 4.3I (s, 2Ð, 4.53 (d,

-I:5.8,2fÐ,6.99 (d,./= 7.7Hz,IIÐ,7.27-7.45 (m,3þ, 7.62(m, tÉÐ, g.13 (m, 1Ð, g.2g (m, 1H),

8.90 (s, lIÐ,9.24 (m, lÐ; ICso:34 nM.

ExamoleT2

Step 1. To a solution of 2-(3-fluoro-phenyl)-p]¡rimidine-5-carbolylic acid (0.5 g, Z.2S mmol)in Tnf'
(25 mL) is added carbonyl diimidazole (0.5 g, 2.7 nmol) and heated at 60oC for 2 hours. The mixture
is cooled to room temFerature and (3-arrinomethyl-benzyl)-carbamic acid tert-butyl ester (0.67 mT.,

2-7 mmol) is added. The mixture is stirred for l2h, dituted with EtOAc (100 mL), washed with brine
(2x50 rrl), dried with Na2SOa, filtered and concentrated invacuo. The residue is purified by flash
chromatography eluting with20%-B0voEtoAclheptane to afford [3-({[2-(3-fluoro-phenyl)-

(0.8 e 80%) as a solid.

MS:437(M+Ð; IltNlnm.l:o0MIrz,DMSO-d6): 
ð 1-35 (s, gH),4.13 (d,J:6-lHz,2rÐ,4.54(d,J:

5.9H2,21Ð,7.27-7.48 (m,4FI), 7.62(m,1Ð, 8.16 (m, 1Ð, g.31(m, lH),g.32(s,2Ð,9.43 (m, lt!.
Step 2. To [3-({[2-(3-fluoro-phenyl)- pyrimidine-5-carbonyl]-amino]-methyl)-benzyll-carbamic acid
tert-butyl ester (0.28 g 0.64 mmol) at OoC is added HCI in dioxane (6.5 mL, 4 N) and the mixhre is

stirredfor2-5hours. Themixtureisconcentratedinyacuo. TheresidueisdissolvedinDCM(3mL)
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and Et3N (0.21 mL, 0.1.5 mmol) and metlanesulfonyl chloride (0.105 mL, 0.1.3 mmol) are added.

The mixture is stirred for 12 hours, diluted with EtOAc (100 ml),.washed with saturated aqeous NII4C

(2x50 mL)I, dried with Na2SOa, filtered, and concentrated in vacuo. The residue is purified by flash

chromatography eluting with 20%-S0YoEtOfuclheptane to afford 2-(3-fluoro-phenyl)- pyrimidine-S-

carboxylic acid 3-(methanesulfonylamino-methyl)-benzylamide (0.25 g,94Yo) as a powder. MS: 459

(M+Ð; tltNl,m.1:00 MlIz, DMSO-de): ô 2.85 (s, 3fÐ,4.17 (d,J:6.2H2,2LÐ,4.56 (d,J= 5.9H2,

2H),7.27-7.62 (m,5Ð, 8.17 (m, 1Ð, 8.32 (m, lH),9.32 (s, 2Ð, 9.45 (m, ltf.
Bxample 73

H.C cH.

Following procedures similar to those of Example 72 (step 2) but substituiting isopropanesulfonyl

chloride (1.3 mmol) for methanesulfonyl ctúoride there is prepared 2-(3-fluoro-phenyl)-4-methyl-

(7 
Tg) 

as a solid.

MS:443(M+Ð;¡HNNß.(300MIIZ,DMSO-do):ð1.20 (d,J:6.8H,.,6Ð,3.05(m, 1Ð,4.17(d,J
:6.4H2,2H),4.55 (d,J:59H2,2H),7.27-7.62 (m, 5þ, 8.17 (m, LH),8.32 (m, 1Ð, 9.32 (s,ZH),

9.45 (m, llf.
F;xampleT4

Following procedures similar to those of Example 72 (step 1) but substituiting C-(3-aminometþl-

phenyl)-l/-methyl-methanesulfonamide (1.17 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-

butyl ester there is prepared 2-(3-fluoro-phenyl)- pyrimidine-5-carbox.vlic acid 3-

methvlsulfamoylmethyl-benzylamide (105 mg) as a solid. MS: 415 (M+H); tHtUvml:00 MFIz,

N
H

o
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DMSO-d6): õ2.57 (d,/:4.8H:,3IJ),4.32 (s,2Ð, 4.57 (d,J:5.9HZ,ZH),692(m,lIÐ,7.28-7.67
(*,5Ð,8.17 (m, lIÐ,8.32 (m, 1Ð,9.32(s,2H),9.46 (m, 1I{).

Example 75

cH.

Following procedures similar to those of Example 72 (step 1) but substituitngC-Q-amihomethyl-

phenyl)-l/-isopropyl-methanesulfonamide (1.45 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-

butyl ester there is prepared 2-(3-fluoro-phenyl)- pvrimidine-S-carboxylic acid 3-(isoprop),lsulfamoyl-

methyl)-ben-q¡lamide (140 mg) as a solid. MS: 443 (M+Ð; tHNlrß. (300 MIIa DMSO-d): ô 1.02

(d,J:6.4,6IÐ,3.39(m, lH),4.29(s,2Ð,4.56(d,J:5.9,2fÐ,6.99(d,J=7.lH4IIÐ,7.28-7.45
(m,3Ð,7.62(m,lÐ, 8.17 (m, 1Ð, 8.32(m,lH),9.32(s,2Ð,9.45 (m, 1þ.
Example 76

amido

N
H

5

l0

N-
H

o//
fr-"t.
o

15 F

Step 1: A solution of 2-amino-isonicotinonitrile (1 g, 8.4 mmol) and methanesulfonyl chloride (0.716

mI-,9.2 mmol) in pyridine (10 mI) is stirred at room temperahre for 12 hours. The mixture is poured

onto ice and stirred for 20 min. The mixture is filtered and washed with water (100 mL), followed by

diethyl ether (100 mL). The solid is dned in vacuo to afford i/-(4-cyanopyridin-2-vl!

20 methanesulfonamide (1.1 g, 66%). MS: 19s (M+IÐ; tH Ntr,ß. (300 MHz, DMSo-d6): õ 3.32 (s, 3Ð,
7 .27 (s, IH), 1 .48 (ú J : 5.1 H4 1IÐ, 8.53 (d, / : 5.3 Hz, tH).

Step 2: .À[-(4-Cyano-pyridin-2-yl)-methanesulfonamide (0.15 g, 0-76 mmol) is dissolved in MeOH (4

mL) and concentrated H:CI(2 mL) and is treated vrith Pd/C (10%, 150 mg). The mixture is stirred

under lI2 for 12 hou¡s, filtered and concentrated in yacuo to afford i/-(4-aminomethyl-pyridin-2-)¡l)-

25 methanesulfonamide (0.15 g, 97Yo),whichis used directly in the next step without further purifTcation.
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Step 3: Following procedures similar to those of Example 72 (step 1) but substituiting N-(4-

aminomethyl-pyridin-2-yl)-methanesulfonamide (0.75 mmol) for (3-aminomethyl-benzyl)-carbamic

acid tert-butyl ester there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo{ylic acid (2-

methanesulfonylamino-pyridin-4Jlmethvl)-amide (320 mg) as a solid. MS: 402 (M+Ð; tHNIlß'

(300 MIIZ, DMSO-de): E 3.24 (s, 3Ð, 4.53 (d, J: 5.7 Hz,2H), 6.97 (s,br,2H),1 .43 (m, IH),7 .63 (m,

1Ð,8.18 (m,2IÐ,8.33 (m, lfÐ,9.33 (s,2Ð,9.52 (m, lft)'

F;xampleTT

N
H

10 Step 1. To a solution of 2-methylsulfanyl-pyrimidine-5-carborrylic acid metlryl ester I (1 g, 5.43mmol)

in DCM (60 mL) is added MCPBA (2.8I 9,16.29 mmol) portion wise at room temperature. The

resulting solution is sti¡red at room temperahre overnight. A solution of Na2S2O3 (1.6 g) in water (60

nr¡-) is added. The mixture is stirred at room temperaturo for 20 min. The layer is separated, and the

water layer is extracted with DCM Qy20 nI-)- The combined DCM layer is washed with saturated

l5 NaHCO3 (3x20 mL), dried. (Na2SOa), frltered and concentrated.invacuo to afford 2-methanesulfonvl-

Byrimidine-5-ca¡box.vlic acid methyl ester as a solid (1.05 g, 90%). MS: 2I7 (M+H); tH m,'m- ISOO

lvftIr.CDCL3): ô 3.41 (s,3Ð,4.06 (s, 3H),9.44 (s,2Ð'

Step 2. To a solution of 2-methanesulfonyl-pyrimidine-5-carboxylic acid metþl ester 2 (2.5 g,lI'56

mmol) in DCM (30 mL) is added a solution of tetabutylammonium cyanide (3.1 g, 11-56 mmol) in

Z0 water (30 mL) slowly at room temperatwe. The mixture is stirred for 80 min. The mixture is washed

with water Qx20mI-),dried (NazSOa), filetered and concentrate d in vacuo. The residue is purified by

column chromatography eluting wirh 5-60% EtOAc in heptane to afford 2-cvano-pyrimidine-5-

carbo:ylic acid methyl ester (1 .16 g, 6l%) as a solid. MS: 164 (M+Ð; tH Nm. 1: O0 MIIZ, CpCl¡): õ

4.05 (s, 3lÐ, 9.37 (s, 2Ð.

25 Step 3. To a solution of 2-cyano-pyrimidine-5-carboxylic acid methyl ester 3 (1 g, 6.13 mmol) in

MeOH (20 mL) at room temperature is added hydroxylamine hydrochloride (0.649, 9'2mmol) and

sodium acetate (0.76 g,9.2 mmol)- The resulting mixture is heated to reflux for 2 hours. The mixture

is cooled to room temperature and concentrated fuvacuo. Water (30 mL) is added to the residue, and

the solid is filtered, and washed rvith wate¡ twice. The solid is dried in vacuum oven overnight to

30 afford 2-fN-hydroxvca¡bamimidoyl)-plrimidine-5-carboxylic acid methyl ester (1.09 g, 9l%o) as a

solid. MS: i97 (M+fq'
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Step 4. To a solution of 2-(N-hydroxycarbarnimidoyl)-pyrimidine-5-ca¡bo4ylic acid methyl ester (900

mg,4-59mmol)inpyridine(15mL)isaddedacetylchloride(432mg5.5mmol)dropwise. The

resulting solution is stirred at room temperature for I hour, and heated to reflux for 3h. The solution is

cooled to room temperature and concenhated in vacuo. Water (30 mL) is added to the residue, and the

5 mixture is exhacted with EtOAc (3x20 rn.L). The combined organic layer is washed with saturated

NaHCO3, dried (Na2SOr), filetered and concenhated ín vacuoto afford 2-(5-methyl-[l.2.3loxadiazo-3-

vl)-oyrimidine-5-ca¡bo{ylic acid methyl ester (900 mg, 89%) as a solid. MS:22I (M+fÐ.

Step 5' To a solution of 2-(5-metþl-[1,2,3]oxadiazo-3-yl)-pyrimidine-5-ca¡boxylic acid metþl ester

(900 mg) in MeOH (20 mL) is added a solution of LiOH (100 mg) in water Q0 mL) at goC. The ice-

10 bath is removed, and the mixture is stirred for another l0 min. The solvent is evaporated, and water (20

mL) is added. The water solution is washed with ether Qx.20nú-), and acidified with 2 N HCI to pH -
3. The resulting precipitate is filtered, washed with water and dried in vacuum oven overnight to afford

2-(5-methyl-[1.2.4loxadiazol-3-yl)-pyrimidine-5-carboXylic acid (350 mg, 37%) usa solid. MS: 207

(M+Ð; rHNIrß.(300 MIIZ, DMSO-d6): õ2.73 (s,3IÐ,9.3g (s,2Ð.
15 Step 6. To a solution of 2-(5-methyl-f7,2,4loxadiazol-3-yl)-pyrimidine-5-carborylic acid (50 mg0.24

mmol) in DCM (10 mL) is added 1-f3-(dimethylamino)propyl-3-ethylcarbodiimide (50 mg, 0.26

mmol) and N-hydrorybenzotriazole (35 mg 0.26 mmol) at room temperature. The mixture is stirred

for 10 min, and tetrahydro-pyran4-ylamine (27 mg,0.26 mmol) is added. The mixture is stirred

overnight, washed with 2N HCI (1x5ml), saturated NaHCO3, (lx5 mL), wafer (lx Sml,),-dried

20 (Na2SO4), filetered and concentrated in vqcuo. The residue is purified by column chromatography

eluting with5Yo MeOH in DCM to affrod 2-(5-methyl-[l.2.4loxadiazole-3-yl)-pyrimidine-5-

carboqvlic acid (.tetuahydro-p]¡ran-4-yl)-amide (33 mg) as a solid. MS: 290 (M+Ð; IHNm.l:OO

MIIZ, CDCI3): ô 1 .70 (m, 2H), 2.04 (m,2H), 2J 6 (s, 3Ð, 3.59 (m, ZH), 4.06 (m, 2H), 4.29 (m, tH),

9.26 (s,2H);IC5s: 513.5 nM.

25 Example 78

N
H o

N
o

NH,

Follorving procedures simila¡ to those of Example 77 (step 6) but substituiting 4-aminomethyl-

benzenesulfona-uride for tetralydro-pyran-4-ylamine there is prepared 2-(5-methyl-l-1.2.4]oxadiazole-

3-yl)-pyrimidine-5-ca¡boqvlic acid 4 -sulfamoy!:benzeneamide as a solid. MS: 375 (M+Ð; rHNlvß.30
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(300 MFIZ, DMSO-d6): õ2.72 (s,3Ð, 4.61(d,zIJ),7.33 (s,2Ð, 7.56 (d,zH),7.80 (d,2H),9-39 (s,

2H).

Example 79

amide

Following procedures similar to those of Example 77 (step 6) but substituiting 3-phenyl-

ll,2,4lthiadiazol-5-ylamine for tetrahydro-pyran-4-ylamine there is prepared 2-(5-methyl-

as a solid.

MS: 366 (M+Ð; lHNlvß- (300 MIIZ, DMSO-d6): õ2.74 (s,3Ð, 7.56 (a3H,),8.24 (m, 2Ð, 9.63 (s,

2TÐ.

Example 80

N
H

/,
o

Following procedures similar to those of Example 5 but substituting 3-(morpholinesulfonyl)-

benzrylamine for aniline, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid 3-

(morpholine-4-sulfonyl)-benzylamide as a solid. MS: 457 (lvf+Ð; IHNÀ4R (300 MIIZ, CDCI¡): õ

2.88-3.10 (m, 4Ð, 3.65-3.85 (m, 4Ð, 4.78 (d,2H),6.88-7.05(bs, N-II), 7.18-7 -35 (m, Ð, 7.40-7.60

(m, 2I{), 7 .60-7 .80 (m, 3Ð, 8.10-8.35 (q, 4Ð, 9.2I (s,2H).

Bxample 81

2-Pheny-pwimidine-5-carbo{ylic acid 3.4-dimetho>rryl-ben4vlamide

N
H

-cH,

-CHs

Following procedures simila¡ to those of Example 8 but substituting 3,4-dimethoxyl-benrylamine (0.3

mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6+-benzo[c]isothiazol-5-ylamine, there is preparcd2-

pheny-pyrimidine-5-carboxylic acid 3.4-dimetho4vl-benzylamide as a solid. MS: 350 (M+Ð.
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Examole 82

N
H

Following procedures similar to those of Example I but substituting 2-benzoll,3ldioxol-5-yl-

etþlamine hydrochloride (0.3 mmol) for 2,2-dioxo2,3-dihydro-lH-2lamda*6*-benzo[c]isothiazol-5-

ylamine, there is prepared 2-pheny-pyrimidine-5-ca¡boxylic acid (2-benzoll.3ldioxol-5-yl-ethyl)-

amideasasolid. MS:348(M+Ð;tHNlvß.(300MI{z,CDCI¡):õ2.91(,2H),3.74(m,2H),5.98(s,

2fÐ,6.20 (bs, N-II), 6.65-6.83 (m, 3Ð, 7.54 (m,3IÐ, 8.49 (m,2ÍÐ,9.08 (s,2Ð; ICso:2 nM.

Example 83

2-Pheny-pJ¡rimidine-5-carbo>qylic acid ( 1H-indazol-5-yl)-amide

Following procedures similar to those of Example I but substituting 1H-indazol-5-amine (0.3 mmol)

for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-berøo[c]isothiazol-5-ylamine, there is prepared 2-pheny-

pyrimidine-5-carbox"vlic asid (1H-indazol-5-yl)-amide as a solid. MS: 316 M+Ð; tU}[m.l:OO

MIIZ, CDCI3): ð 6.99 (d, Ð, 7.06 (q, IÐ,7 -52-7.63 (m, 4IÐ, 8.10 (s, Ð, 8.38 (d, Ð, 8.57 (m, 3þ,
9.53 (s, Ð; ICro :23 nNI.

Example 84

N
H

Following procedures similar to those of Example 8 but substituting 4-[1,2,3]thiadiazol-S-yl-

benzT¡lamine (0.3 mmol) for 2,2-dioxo2,3-dihydro-lH-2lamda*6*-benzo[c]isothiazol-5-ylamine, there

is prepared as a solid.

MS: 374 (M+Ð; tH Nlvß. (300 MIIZ, DMSO-d6): õ 4.25 (d,2IÐ,7.52-7.60 (m, 5FI), 8.12 (d,z]H),

8.45 (m, 2H),9.37 (s, 2FÐ, 9.46 (bs, N-Ð, 9.59 (s, Ð; ICro : 6.5 nM.

Example B5

N

5

10

15

20

N
H

N
N

N

25



5

-7t-

N
H

//
o NH

I

cH.

Following procedures simila¡ to those of Example 5, but substituting 2-(3-fluoro-phenyl)-4-metþl-

pyrimidine-S-carbo4ylio acid for 2-(3-fluoro-phenyl)-pyrimidine-5-ca¡bo>iylic acid, and substituting 3-

aminomethyl-N-methyl-benenesulfonamide hydroohloride for aniline, there is prepared 2-(3-fluoro-

as a solid. MS: 415

(M+Ð;tHNlvflt(300MIIZ,CDCI¡): õ2.73(s,3H),4.72(d,2Ð,6.70(bs,N-Ð,7.15-7.26(m,H),

7.41-7.65(m,3Ð,7.77(d,tÐ,7.85(s,N-Ð,8.15(d,H),8.24(d,[Ð,9.76(s,Ð. IGo:106nM.

Example 86

-NH
I

cH.

Following procedures similar to tlose of Example 5 but substituing 4-methyl-2-pyridn-2-yL

pyrimidine-5-carbo>ylic acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid, and substituting 3-

aminomet$l-N-methyl-benenesulfonamide for aniline, there is prepared 4-methyl-2-py¡idin-2-yl-

pvrimidine-5-carbo$¡lic acid 3-methylsulfamoyl-ben4ylamide as a solid. MS: 398 (M+Ð; tHNNß.

(300 MIIZ, CDCI¡): õ2.54 (s,3Ð, 2.59 (s,3H),4.62(d,2H),7.23-7.42 (m,3Ð,7.48-7.60 (m, Ð,
7 .61-7 .68 (d, Ð, 7 -78-7 .93 (m, 2I{), 8.37-8.44 (d, fÐ, 8.51-8.62 (m, Ð, 8.67 (s, II).

Example 87

2-Pheny-pyrimidine-5-ca¡borylic acid 4-morpholin-4-ylben:ã¡lamide

Following procedures similar to those of ExamFle 8 but substituting 4-mo¡pholin-4-yl-benzylamine for

for 2,2-dioxo2,3-dihydro-1H-21amda+6+-benzo[c]isothiazol-5-ylamine, there is prepared 2-pheny-

pyrimidine-5-ca¡boxylic acid 4-morpholin-4-ylbenzylamide as a solid. MS: 375 (M+Ð; rHNlr,ß-

//
o
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(300MHz,cDCl3):ô3.18(t,4IÐ,3.88(L4Ð, 4.62(d,2rÐ,6.48(bs,N-þ, 6.92(m,2H),7.29(m,
2H),7.47-7.58 (m,3II), 8.50 (m, 2IÐ,9.16 (s,2Ð; ICso: lZriM-.
Example 88

o

Following procedures simila¡ to those of Example I but substituting 6-amino-1H-benzoimidazole-Z-
carboxylic acid methyl ester for 2,2-dioxo2,3-dihydro-iH-2lamda*6*-berzo[c]isothiazol-5-ylamine,

there is prepared

mer¡vl esrer as a solid. MS: 374 (M+Ð; tH NNß. (300 MIrz, DMSO_d6): ô 3.g5 (s, 3rÐ,7.52_7 .63
(m,5Ð,7.70-7.82 (m, Ð, 8.29 (s,Ð,9.3g (S,2Ð, 10.68 (d, Ð.
Examnle 89

o

OH

A solution of 6-f(2-phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-carbo4ylic acid
methyl ester (0.44 mmol) and LioH (4.40 mmol) in MeolVwater/tehahydrofiran (l : l: l, 60 mL) is
stir¡ed at room temperature overnight. MeoH and TÍIF are evaporated in vacuo and the aqueous
mixture is acidifred with 5%o HCI to plH- 2. The resulting precipitate is filtered, washed with water
(10 mL) and dried to give 6-l'(2-phenvl-pyrimidin-5-carbonvl)-amino]-1H-benzoimidazole-z-

carbo4vlic acid as a solid (115 mg). MS: 360 (M+Ð; rH NNß. (300 MIr4 DMSO_d): õ 7.52_7 .70
(m, 5Ð, 8.30 (s,IÐ, 8.48 (m, 3Ð, 9.2g (S, Ð, 9.3g (s, 2[Ð, 10.73 (s, N_II).
Example 90

2-Ph"nn-py.i.idfo 
"-S-"*boryli" u"id (b"-ofu.--5-yl*"thyll-u*id"

Following procedures simila¡ to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3tfluoro-phenyllpyrimidine-5-carbo>,.ylic acid, and substituting C-benzofirran-5-

N
H

H.c
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H
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ylmetþlamine for aniline, there is prepared 2-pheny-pyrimidine-5-carbo{ylic acid (benzofuran-5-

vlmethyl)-amide as a solid. MS: 330 (M+Ð; 'HNNß. (300 MIIZ, CDCI3)] õ 4.79 (d'2ÍÐ,6'58 (bs, N-

lÐ, 6.78 (m, Ð, 7.32 (q,H),I.4g-7.56 (m, 4Ð, 7.64 (s,IÐ, 7'66 (d,2'ÍÐ,8'48 (m, 2Ð' 9'i8 (s' 2Ð;

IC5s:7 nM.

Examole 9l

o

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting N-(4-aminomethyl-

phenyl)-mettranesulfonamide for a¡riline, there is prepared 2-pheny-pyrimidine-5-carbox-vlic acid 4-

methanesulfonylamino-benzylamide as a solid. MS: 383 (M+Ð; lHNÀ¿IR (300 MItz, DMSO-d6): ô

2.96 (s,3H),4.8g (d,2LÐ,7.18 (d, 2ÍÐ,7-33 (d,2IÐ, 7.51-7'63 (m,3Ð,78'43 (m, 2H),8'27 (s' 2IÐ'

9.36 (bs, N-II).

Examole92

2-Pheny-pvrimidine-5 -carboxylic acid 4-ca¡bamoyl-benzvlamide

N
H

Following procedures simila¡ to thoso of Example 5 but substituting 2-phenyl-pyrimidine-5-carbo:rVlic

acid for 2-(3-fluoro-phonyt)-pyrimidine-5-carbo4ylic acid, and substituting 4-aminomethyl-benzamide

for aniline there is

solid. MS: 333 (M+Ð; lHwl,m.6O0 MIIZ, DMSO-d6): õ 4.59 (d, 2H),7.32 (s,N-Ð, 7-43 (ð',2H),

7.50-7.63 (m, 4Ð, 7.85 (d, 2IÐ,7-g4 (s, Ð, 8-47 (m,2H),9.37 (s2ÍD,9'43 (1N-Ð; ICso: 16 nM'

Examnle 93

N
H

cH.
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Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-ca¡bo4ylic

acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid, and substituting 3-aminometþll{-(2-

hydro4y-etþl)-benzenesulfonamide hydrochloride for aniline, there is prepared 2-pheny-pyrimidine-

5-carboxylio acid 3-(2-hydro4v-ethylsulfamoyl)-benqylamide as a solid. MS:413 (M+fÐ; lHNMR

(300 MHz, CD3OD): E 2.96 (t,2ÍÐ,3.53 (!2H),4-18 (d,z:EÐ,7.42-7.91(m, 9Ð, 8.46 (m, 2H}9.22

(s,2iH),9.40 (bs, N-þ.
Example 94

Following procedures similar to those of Example 5 but substituing 2-phenyl-pyrimidine-5-carboxylic

acid (0.35 mmol) for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 4-(morpholin-

4-sulfonyl)-benzrylamine hydrochloride for aniline, there is prepared 2-pheny-pyrimidine-5-carbox.vlic

acid 4-(morpholin-4-sulfonyl)-ben4ylamide as a solid. MS: 439 (M+Ð; tH NItß. (300 MHz,

CD3OD): õ2.96 (t,4H),3.70 (t,4H),4-73 (s,21Ð,7.53 (m, 3Ð, 7.65 (d,2IÐ,7.77 (d, 2fÐ, 8.49 (d,

2Il),9.26 (s,2Ð.

Example 95

2fheny-pyrimidine-5-carborrylic acid 3 -methylsulfamoyl-ben4vlamide

o

/a
NH
I

cH.
o

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carborylic acid, and substituting 3-aminomethyl-N-methyl-

benenesulfonamide hydrochloride for aniline, there is prepared 2-pheny-pyrimidine-5-ca¡box.vlic acid

3-methvlsulfamoyl-benzylamide as a solid. MS: 383 (M+Ð; THNIUR (300 MIIZ, CD¡OD): ð 2.53 (s,

3H),4-71(s, 2Ð, 7.26 (m,H),7.46-7.80(m, 7þ, 7.87 (s, Ð, 8.49 (m, 2Ð, 9-24 (s,2H).

Example 96

N \\
o

//
o
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S

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carbo4ylic

acid (0.12 mmol) for 2-(3-fluoro-phenyl)-pyrimidine-5-carborylic acid, and substituting 5-(2-amino-

etþl-thiazol-2-ylamine dihydrobromide for aniline, there is prepared 2-pheny-pyrimidine-5-carboqvlis

acid [2-(2-amino-4-methyl-thiazol-5-yl)-ethyll-amide as a solid. MS: 340 (M+Ð; tttNl,m.l:OO

MIIZ, CDCI3): ô 2.11 (s, 3II), 2.92 (t,2ÍÐ,3.61(q,2tH),6.70 (bs, N-Ð, 7.40-7.58 (m, 3fÐ, 8.37-8.54

(m,2Ð, 9.12(s,2H).

Example 97

¿2

o -NH
I

CH.

Step 1: A flask containing DCM (90 mL) and metþlamine in water (40 vtf/o,7.5 mmol) is chilled in

an ice water bath with magnetic stirring: 3-Cyano-benzenesulfohyl chloride (5 9,2.49 rimol) is ddded

along with DCM (lOml-) to wash down tle sides of the flask. After 30 min, concentated HCI in water

is added at OoC, until the reaction is acidic (pH < a). Water (50 rril) is added and DCM is removed ¡n

vacuo. The residue is filtered to afford 3-cyano-N-methyl-benzenesulfonamide as a solid (99%). MS:

195 (M+If; tH NNß. (300 MI{z, CDCþ): õ 2.76 (d, 3ÉÐ, 4.48 (broad-s, N-Ð, 7 .7 (t,1H),7 .g (d, tH),

8.13 (d, lÐ,8.19 (s, 1tÐ.

Step 2: To a solution of 3-cyano-N-methyl-benzenesulfonamide (4.88 9,2.49 mmol) in MeOH (160

mL) is added concentrated HCI in water (16 mL) followed by the addition of Palladium on Carbon

(l0wt%ó,50wt% water, 1.6 g). With magnetic stirring, the reaction is alternately placed undor vacuum

and 1 atmosphere of hydrogen (balloon) for three cycles. The reaction is then left under 1 atmosphere

of hydrogen with stirring for 2 days. The reaction is filtered through celite and fresh Palladium on

Ca¡bon (lDwt%,s|wtyo water, 1.6 g) is added. The reaction is stined for 24 hours under I atmosphere

of hydrogen. The reaction is filtered through celite a¡rd the filtrate is concentrate d in vacuo to provide

3-aminometh]¡l-N-methyl-benzenesulfonamide h)drochloride, as a solid (99%). MS:201 (M+Ð; tH

NMR (300 MFtz, DMSO-d6): I2.41(d,,3ÍÐ,4.12(d,2ÍÐ,7.23-7.57 (m,2Ð, 7.70 (d,lÐ, 7.81 (d,

1IÐ, 8.49 (broad-s, 3lI).

N
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Step 3: To a mixture of 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid (545 mg2.s mmol) and
DCM (35 mI) is added oxalyl chloride (635 mg, 5 mmol) followed bythe addition of DMF (20 ¡tL).
The reaction is stirred at room temperature for 3 hours. Anhydrous toluene (10 mL) is added and úe.
reaction mixture is concenfrate d ín vqcuo. The residue is dissolved in EtOAc (30 mL). The resulting

5 solution is added to a mixture of 3-aminomethyl-N-metþl-benzenesulfonamide hydrochloride (590
mg,2'5 mmol), sodium carbonate (530 mg, 5 mmol) and water (10 mL) at OoC. The resulting reaction
mixture is warmed to room temperature and stined overnight. Approximately s}%of EtoAc is
removed in vacuo, and heptane is added to precipitate the product. The precipitate is collected by
filteration, and recrystallized twice in EtoAc to afford 2-(3-fluoro-phen)¡l)-pr¡rimidine-5-carboxvric

10 acid 3-methylsulfamoyl-benz,ylamide (400 rng). The mother liquors a¡e concentrated and the residue
is purifred by flash chromatography to afford additional 2-(3-fluoro-phenyl)-p]¡rimidine-5-carbox.vric

acid 3-methylsulfamo),1-ben4¡lamide (130 mg) as a powder. MS: 401 (M + Ð; tHNÌnß. (300 MFIZ,
DMSO-do):82.4L(d,3tÐ,4.64(d,ZH),7.42_7.50(m,2)H),7.57_7.70(m,4Ð, 7.7g(s,lÐ,8.16(d,
1IÐ, 8.31 (d, tÐ,9.33 (s, 2H),9.53 (t, 1Ð. ICso:9_5 nM.

15 Example 98

/---CH"

Following procedures simila¡ to those of Example 5 but substituting 2ahenylayrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carbo4ylic acid, and substituting (4-amino-benzryl)-
phosphonic acid dietþl ester for aniline, there is prepared (4-{l'(2-phenvl-pyrimidine-5-carbonyl)-

as asolid. MS:426 (M+Ð; rHtntnllOO

MIIZ, CDCI3): ô 1.13 (L 3IÐ, I.3Z(t,3ÍÐ,3.79 (q,IÐ,3-gg (q, Ð, 4.20 (m,2H),5.91(q,4.62 (d,H),
7.27 (d,3IÐ,7.48 (s, 3Ð, 7.67 (d,2IÐ,9.42 (d,2ÍÐ,9.2g (s,Ð, 9.53 (s, Ð; ICso = 3g nM.
Example 99

cH_

20

25

o .CH"
ll ,o---J
P.

o-\
cH.

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carbo4ylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid and substituting (4-aminobutyl)-phosphonic

N
H

N
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acid diethyl ester oxalate for aniline, there is propared {4-l-(2-phenyl-pyrimidine-5-carbonyl)-aminol-

burvl)-phosphonicaciddiethylesterasasolid. MS:392(M+Ð;tttwtvtRqlO0lvfrIz,CDCl¡):ôi.31

(t, 6Ð, I.77 (m,6Ð,3.48 (q, 2Ð, 3-g7-4.I9 (m,4IÐ, 7.40-7.58 (m, 3Ð, 7'84 (bs, N-Ð' 8'40-8'57

(m, 2IÐ, 9.23 (s,2IÐ; ICso = 23.5 nM-

Example 100

CH.

o
cH.

Following procedures similar to those of Ekample 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

acid for 2-(3-fluoro-phenyl)-pyrimidine-5-ca¡bo4ylic acid and substituting (4-amínoethyl)-phosphonic

acid diethyl ester oxalate for aníline, there is prepared {4-(2-phenyl-pyrimidine-5-carbonyl)-aminol-

ethyl)-phosphonic acid diethyl ester as a solid. MS: 364 (M+Ð; tHNIt'ß. (300 MIIZ, CDCI¡): ô 1'38

(t, 6IÐ, 2.16 (m, 2H), 3 -78 (m, 2H), 4.03-4-22 (m, 4Ð, 7'50 (m, 3Ð, 8'09 (bs, N-þ, 8'48 (m' 2tf)'

9.24 (s,ZH).

Examole 101

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carborylic

zcid for 2-e-fluoro-phenyl)-pyrimidine-5-carbo:irylic acid, and substituting (amino-phenyl-methyl)-

phosphonic acid diethyl ester hydrochloride for aniline, there is prepared {phenyl-[(2-phenvl-

pwimidine-5-carbonvlLqninol-methvl)-phosphonic acid diethvl ester as a solid. MS:426 (M+Ð; lH

NMR(300MH2, CDCI3): ô 1.13 (L 3rÐ, 1.32(t,3Ð' 3,70-3.90 (m'IÐ' 3.90-4.0E (m,IÐ, 4.09-4.31

(m, 2Ð, 5.88 (q, H),7.2'1(m, 3Ð, 7.47 (m,3H), 7.65 (4 IÐ, S'43 (n,2IÐ,9'27 (s, 2Ð, 9'35(d' N-Ð;

ICso:48 nM.

Examole 102

N
H
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//
o -cH.

Following procedures similar to those of Example 5 but substituting 3-methanesulfonyl-benzylamine

for aniline, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-oarborrylic aoid 3-methanesulfonvll-

benzylamide as a solid. MS: 386 (M+Ð; tHNNß. (3001\tftlz,CD3OD): ô 3.12(s, 3H),4.93 (d,2ÍÐ,

7.24-7.37 (m, Ð, 7.48-7.70 (m,2H),7.77 (d,II), 7.88 (d,IÐ,7-98 (s, fÐ, 8.20 (d, fÐ,8.34 (d, H),9.25

(s,2rÐ.

Examplel03

Step l: To a solution of potassium carbonate (13.94 mmol) and 3-aminomethyl-piperidine-1-

oarboxylic acid tert-butyl ester (4.65 mmol) in etþl acetate (30 mL) and water (20 ril-) is added a

solution of 2-(3-fluoro-phenyl)-pyrimidine-5'ca¡boxylicacid chloride (4.65 mmol) in ethyl acetate Q.0

mL). The mixture is stined at room temperature overnight. The reaction mixhre is extracted with

ethyl acetate, washed with water, dried (Na2SOa) and concenhated in vacuo to give 3-({J2-(3-fluoro-

as a solid.

MS 415 (M+rÐ. tUtWm-1:00 MIIZ, CDCþ): 6t.47 (s,9Ð, L-55-2.22 (m,5Ð, 2.90-4.90 (m,6Ð,

7.15-7.25 (m, Ð, 7.41-7.53 (m, Ð, 7.56 (bs, NÐ, 8.18 (4 Ð, 8.29 (d,,LÐ,9.21. (s, 2IÐ.

Step 2: Hydrogen chloride gas is bubbled into a solution of 3-({[2-(3-fluoro-pheny)-pyrimidine-5-

carbonyll-amino)-methyl)-piperidine-1-carboxylic acid tert-butyl ester (3.76 mmol) in DCM (20 mL)

and the reaction is stirred at room tempemture for 2 hours. The mixture is concentated in ttacuo to

afford s

asolid.MS 415 (M+Ð; rHNI,ß.(300MIIZ, CD3OD): õ1.22-t.50(m,2fÐ,1.68-1.90 (m, FI), 1.90-

2.06 (bs,2H),2.06-2.17 (bs, 6H),2.73-3.04 (m,2I{),3.24-3.50 (m, Ð, 7-24-7.35 (m, Ð, 7.48-7.60 (m,

IÐ, 8.19 (4 rÐ, 8.34 (d, H\,9.23 (r, 2Ð.

Step 3: Methanesulfonyl chloride (0.523 mmol) is added to a stired solution of 2-(3-fluoro-phenyl)-

pyrimidine-S-carbo4ylic acid (piperidin-3-ylmethyl)-amide hydrochloride (0.523 mmol) and

triethylamine (2.62 mmol) in DCM (20 mL) at 0oC. The mixture is stirred at OoC for an hour, and then

N
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stirred at room temperature overnight. The reaction mixture is washed with wate¡ (20 mL). The

organic layer is separated, dried (MgSOn), filtered and concenfrated invacuo. The residue ispurified by

silica gel column chromatography eluting with EtOAc to afford 2-C3-fluoro-phenyl)-pyrimidine-5-

ca¡bo;rylic acid (1-methanesulfon)¡l-piperidin-3-ylmethvl)-amide as a solid. MS: 393 (M+Ð; IH

NMR (300 MHz, CD3OD): õ 1.43-1.95 (m, 4lÐ,2.10-2.23 bs,II), 3.04-3.50 (m, 5Ð, 3.60-3.78(m, þ,
6.71-6-90 (bs, N-tI), 7.18-7.23 (m, Ð, 7.42-7-57 (m, Ð, 8.18-8.37(q,2H),9.20 (s,2Ð.

Example 104

amide

o
H3C-

N

I

CH.
o

10

15

20

Dimethanesulfamoyl chloride (0.632 mmol) is added to a stirred solution of 2-(3-fluoro-phenyl)-

pyrimidine-5-carboxylic aoid (piperidin-3-ylmethyl)-amide trihydrochloide(0.632 mmol) and

triethylamine (3.16 mmol) in DCM (20 mL) at OoC. The mixture is stirred at OoC for an hour, and then

stirred at room temperature overnight. The reaction mixture is diluted with DCM (10 mL) and washed

with water (30 mL)- The organic þer is separated, dried (Na2SOa), filtered and concenh¿itéd in vacuo.

The residue is triturated with EtOAc to afford 2-(3-fluoro-phenyl)-pyrimidine-5-carbor¡¿lic acid (1-

dimethanesulfamoyl-piperidin-3-ylmethyl)-amide Q45 mg) as a solid. MrS 422(M+Ð; tUUlvm.l:OO

MIIZ, CDCI3): ð 1.37-1.69 (m,2II), 1.74-1.92 (m,2Ð, 2.03-2.17 (bs, Ð,2.81 (s,6II),3.09-3.20 (m,

IÐ, 3.21-3.50(m, 4Ð, 3.60-3.75 (m,IÐ, 6.83-6.98 (bs,N-þ, 7.76-7.28 (m,IÐ, 7.42-7.55 (m, [f), 8.16-

8.33(q, 2H), 9.20 (s, 2ÍÐ.

Example 105

Methanesulfonyl chloride (0.553 mmol) is added to a stirred solution of 2-phenyl-pyrimidine-5-

carborylic acid 3-amino-benzylamide @xample I15,0.526 mmol) andtrielhylamine (1.05 mmol) in

DCM (20 mL) at 0"C. The mixtu¡e is stirred at room temperature for an hour. The reaction mixhue is

quenched with5Y" HCI and extracted with DCM (20 rnl-). The organic layer is separated, washed with

water (20 nrl) and brine (20 mL), dried (NazSOq), filtered and conoentrate d in vacuo. The residue is

25
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purified by silica gel column chromatography eluting with 0-5% MeOH in DCM to afford 2-(phenyl)-
pyrimidine-S-carboq¡lic acid 3-methanesulfonylamino-benzylamide (200 mg) as a solid. MS: 3g3

(M+Ð; tHNI\,R(300 MIrz, CDCI3): ô 3.41 (s, 3rÐ,4.76-4.72(m,2rt),7.00 (bs,N-IÐ,7.05-7 .23 (m,

2IÐ,7.27-7.60 (m, 5IÐ, 8.40-8.53(m,2H),9.16 (s, 2tI)..

Example 106

cH.

N

o
F

10

ß

20

To a solution of potassium carbonate (1.22 mmol) and N-acetyl-3-aminometþl-benzenesulfonamide

(1'22 mmol) in EtOAc (10 mL) and water (10 mL) is added a solution of 2-(3-fluoro-phenyl)-

pyrimidine-5-carboxylic acid chloride (L .22 mmol) in acetate ( 1 0 rnl,) at OoC, and the mi:rture is stirued

at room temperature overnight. The mixture is acidified with 5% HCI to pH2-3 and extacted with
EtOAc. The organic layer is separated, washed with water and brine, dried (lr4gSOa), frltered and

concentrated in vacuo. The residue is purified by silica gel column chromatography eluting with
EtOAc to afford as a

solid. MS: 42g M+H):IUwVmiloO MrIz; cD3oD): ô 3.95-4.00 (U, rÐ,4:85 (s, 3ft),7.22-7.34 (m,

fÐ, 7 .41-7 .62(m, H), 7 .66-7 .83 (d, 2IJ), 7 .BB-7 .95 (d, Ð, 8.04 (s, ÍD, B.tZ-8.23(m, Ð, B .26_8.37 (d,,

H),9.26-9.34 (m,2.H).

Example 107

Following procedures similar to those of Example 106, but substituting 4-(3-aminomethyl-

benzenesulfonyl)-piperazin-2-one for N-acetyl-3-aminomethyl-benzenesulfonarnide, there.is prepared

asa

solid. MS: 470 (M+Ð; tHNIi4R(300 MIrz, DMSo-do): õ 3.16 (s, 4rÐ,3.57 (s,2Ð, 4.63 (d,2rÐ,
7.34-7.47 (ro, Ð, 7.56-7.77 (m,4Ð, 7.80 (s, N-Ð, 8.01-8.18 (m, ZÍÐ,8.28 (d,IÐ, g.Zg (S,ZÍÐ,g.45
(t, N-Ð-

o

25
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Example 108

2-Pheny-pj,rimidine-5-carbo>iylic acid (2-sulfamoyl-ethyl)-amide

oo
\\ //

¡,r&s-NH-
H.

5

To a solution of 2-phenyl-pyrimidine-5-carboxylio aoid chloride (1.51 mmol) and 2-amino-

ethanesulfonicacid amide (1.5i mmol) in DCM (15 mL) is added diisopropylethylamine (4.53 mmol).

The mixture is stirred at room temperature ovemight. The mixture is concentrated in vacuo. The

residue is washed with water and DCM to afford 2-pheny-pyrimidine-5-carbo{ylic acid (2-sulfamoyl-

ethyl)-amideasasolid. MS:307(M+Ð;tHNIvß.(300MI{ziDMSO-d6):õ3.25(q,2H),3.67(m,

2ÍÐ,6.93 (s, N-Ð, 7.47-7.60 (m, 3I{), 8.36-8.48 (m, 2Ð, 8.92-9.15 (-, N-IÐ, 9.16-9.36 (m, 2Ð; ICso

:55 nM.

Example 109

oo
\\ //

N-'-.-.,, 
S-r-CHt

HI
CH"

Following procedures similar to those of Example 108 but substituting 2-dimethylamino-

ethanesulfonicacid amide for 2-amino-elha¡resulfonicacid amidq there is prepared 2-pheny-

pyrimidine-S-carboÐ¡Iic acid L2-dimeth]¡lsulfamo]¡l-ethyl)-amide as a solid. MS:334 (M+Ð; tH

NMR(300 MI{z, DMSO-d6): ð 2.76 (s,61Ð,3.29 (t,2ÍÐ,3.62-3.73 (m,2IÐ, 7.45-7.60 (m,3H),8.42

(m, 2IÐ, 9.06 (bs, N-Ð, 9.20 (s, 2Ð; ICso : 82 nM.

Example 110

S-N

To a suspension of 2-phenyl-pyrimidine-5-carboxylic acid (400 mg 2 mmol) in DCM (10 r'I), oxalyl

chlo¡ide (0.2 mI-,2.3 mmol) is added at 0'C followed by DMF (0.23 mL,3 mmol). The mixture is

stirred at OoC for 20 minutes, warmed to room temperature and stirred for 20 additional min. The

mixture is concenhated in vacuo. The ¡esidue is dissolved in DCM and 3-phenyl-ll,2,4fthiadiazol-5-

ylamine (248 mg,1.4 mmol) is added followed by NMP (0.5 mL). The mixtu¡e is stined at room

temperature for two hours, and cooncnetrated in racuo. The residue is hitu¡ated in DCM to afforð 2-
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(300 mg) as a solid- MS:

360 (M+IÐ; ICso:30 nM.

Examole 111

Following procedures símilar to those of Example 110 but substituting 4-methyl-2-phenyl-pyrimidine-

5-carboxylic acid for 2-phenyl-pyrimidine-5-carbo>'ylic acid, there is prepared

MS: 374 (lv1+IÐ; tH Nt"fit (300 MI{z, DMSO-d6): õ 2.77 (s, 3Ð, 7.54-7.60 (m, 6Ð, 8.23 (d,,2IÐ,

8.48 (d,2H),9.22 (s, 1Ð, 13.88 (s, 1þ.
Example 112

Following procedures similar to those of Example 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-

5-carbo4ylic acid for 2-phenyl-pyrimidine-5-carbo4ylic acid, the¡e is prepared 2-(3-fluoro-phenyl)-

pyrimidine-S-ca¡boXylic acid (3-phenyl-[1.2.4]thiadiazol-5-yl)amide. MS: 378 (M+Ð.

Example i13

Following proceduros similar to those of Exaurple 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-

5-carboxylio aoid for 2-phenyl-pyrimidine-5-ca¡boxylic acid, and substituting tetrahydro-pyran- -

ylamine for 3-phenyl-17,2,4ft1'radiazol-5-ylamine, tlere is prepared 2-(3-fluoro-phenyt)-pvrimidine-5-

carborTlic aoid (Jetahydro-p)¡ran-4-yl)-amide. MS: 302 (M+IÐ; tHNlvß. (300 MHz, CD¡OD): ô

1.60-1.64 (m,2H),1.81-1.84 (d,2ÍÐ,3.33 (s, 2fÐ,3.38-3.45 (t,2ÍÐ,3.88-3.92 (d,2ÍÐ,4.02-4.06 (m,

lH),7.46 (t, 1IÐ 7.62(q,1IÐ, f.i4 (d, 1Ð, 8.29 (d,1Ð,8.70 (d, 1IÐ,9.27 (s,2H).

Example 114

2-Cyclohexyl-pyrimidine-5-ca¡borylic acid phenylamide

10

15

20

25



5

-83-

Step 1. To a solution of cyclohexaneca¡boxamidine hydrochloride (1 g7.9 mmol) in anhydrous DMF

(15 mL) is added sodium 3,3-dimethoxy-2-ca¡bomethoxyprop-1-en-1-oxide (1.82 9,9.2 mmol) and the

reaction mixhre is heated at 100oC under N2 for 3 hours- The reaction is coofed to room temperature

and water (59 mL) is added. The mixture is exhacted with EtOAc. The organio layer is washed with

saturated aqueous brine, dried (MgSO¿), filtered and concentated invacuo to af,lord 2-cyclohexyl-

pyrimidine-5-carbo{ylic acid methyl ester (0.5 g, 29Yo) as a solid. MS: 221 (M+IÐ.

St"p 2. A solution of 2-cyclohexyl-pyrimidine-5-carboxylic acid metlryl ester (0.97 g,4.39 rrmol) and

aqueous LiOH (1 M, 4.39 mL) MeOH (6 mL) is stirred at room temperahue overnight. MeOH is

evaporated in vacuo, and the aqueous solution is heated with 3 N HCI to adjust the pH to between 2

and 3. The resulting precipitate is filtered ofi washed witÍ water and dried in tacuo to afford2-

cvclohe{yl-pwimidine-5-carboxylic acid (0.2 9,22%o) as a solid. MS: 207 (M+Ð.

Step 3. A mixture of 2-cyclohe4yl-pyrimidine-5-carboxylic acid (100 mg 0.48 mmol), 1-

hydro4ybenzotiazole (74.2mg 0.55 mmol), and PS-DCC (505 mg, 1.28 mmoUg 0.65 mmol) in DMF

(8 mL) is shaken at room temperature for 15 minutes, and aniline (30 mg, 0.32 mmol) is added. The

mixture ìs shaken at room temperature for 18 hours, PS-tisamine (388 mg, 3.75 mmoVg 1.45 mmol)

is added and the mixture is continually shaken at room temperature for 18 hours. The solid is filtered

and washed with DCM. The filtrate is concentuated in vacuo to afford 2-cyclohelyl-pyrimidine-5-

ca¡bo>cylic acid phenylamide (45.6 mg 5l%o) as a solid. MS:282 M+Ð; ICso: 4960 rM'

Example 115

2-Pphenyl-pyrimidine-5 -carboxylio acid 3-amino-ben4vlamide

Following procedures similar to those of Example 8, but substituiting 3-amino-benzrylaminefot2,2'

dioxo2,3-dihydro-1H-2tamda*6+-benzo[c]isothiazol-5-ylamino thero is prepared 2-phenyl-pyrimidine-

5-carbo4glic acid 3-amino-benzrylamide as a solid. MS: 305 CM+Ð; 
tHNMnl:00 MIIZ, CD3OD): ô

4.52 (s, 2H),6.60-6.75 (m, 2H),6-71 (bs, N-þ, 1.07 (t"H),1.47-7.59 (m, 3þ, 8.44-8.53 (m,2H),9.23

(s,2Ð.
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Example 116

A mixhrre of 2-(3-pyridyl)-pyrimidine-5-ca¡boxylic acid.hydrochloride (237 mg I mmol) and O-(7-

azabenzoúazol-1-yl)-N,N,N,N-tetramethyluronium hexafluorophosphate (380 mg, 1 mmol) in dry

DMF (15 mL) is freated with diisopropylethylamine (0.36 mL) and stined at room temperature for 30

min. 3-Methylsulfamoylbenzylamine hydrochloride (355'mg 1.5 mmol) is added and the mixture is

stirred at room temperattue for 24 hours. The solvent is removed and the residue is partitioned

between EtOAc and saturated aqeous NaHCO¡. The organic phase is separated, washed with water

and brine, dried (MgSO+), filterod and concentrated in vacuo. The residue is triturated with EtOAc.

The resulting solid is filtered, washed with ether to afford 2-(3-pyridyl)-pvrimidine-5-carbox,vlic-acid-

3-methylsulfamoyl-benzylamide (185 mg 48%). MS: 38a (M+þ; tHNNß. (300MFIZ, DMSo-d6): õ

2.43 (d,3IÐ,4-65 (d,2:LÐ,7.45-7.55 (q, 1Ð, 7-60-7.75 (m,3Ð,7.80 (s, 1I{),8.72-8.80 (m,2Ét),9.35

(s,2Ð,9.55 (m,2þ.

Example 117

2-Pyrazol- I -yl-Ðnimidine-5-carbo4ylic acid 4-sulfamoy!:benzrylamide

NH.

Following procedures similar to those of Example LL6 but substihrtin g2nyrazol-l-yl-pyrimidine-5-

carborylic acid for 2-(3-pyridyl)pyrimidine-5-carboxylic acid hydrochloride, and substituting 4-

aminomethyl-benzenesulfonamide hydrochloride for 3-methylsulfamoylbenzrylamine hydrochloride

there is prepared 2-pyrazol-1-yl-pyrimidine-5-carbo>rylic acid 4-sulfamoyl-benzyþmide as a solid.

MS: 359 (Vl+Ð; ICso:266 nM.

Example 11825
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Following procedures similar to those of Example 116 but substituting 2-(2-methyl-thiazol-4-yl)-

py¡imidine-5-carbo>rylic acid for 2-(3-pyridyl)pyrimidine-5-oarboxylic acid hydroohloride, and

substitutinlr tehahydro-pyran-4-ylamine for 3-methylsulfamoylbenzrylamine hydrochloride there is

prepared as a

solid. MS: 305 (M+IÐ; fCso:82 nM.

Following the general procedures described in the above examples, the following compounds can be

made:

2-Phenyl-pyrimidine-5 -carboxylic acid (thiophen-2-ylmethyl)-amide,

10 2-Phenyl-pyrimidine-5-carboxylic acid (4-methyl-oxazol-2-yl)-amide,

Metho>rqyimin o-{2-f(2-phanyl-pyrimidine-5-oarbonyl)-aminol-thiazol4-yl\-acetic acid ethyl ester,

2-Phenyl-pyrimidine-5-carbo4ylic acid (5-metþlsulfanyl-[1,3,4]thiadiazol-2-yl)-amide,

2-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzothiazole-5-carboxylio acid etþl ester,

(R)-2-Phenyl-pyrimidine-5-carboxAlic acid ( 1-phenyl-etåyl)-amide,

15 2-Phenyl-pyrimidine-5-ca¡borylic acid [3-(1H-tehazol-5-yl)-phenyl]-amide,

2-Phenyl-pyrimidine-5-carboxylic acid (1-carbamimidoyl-piperidin-4-yknethyl)-amide,

5-(2-Phenyl-pyrimidine-5-carbonyl)-aminol- lH-indole-3 -carboxylic acid amide,

2-Phenyl-pyrimidine-5-ca¡boxylic acidl3-(2-amino-thiazol-4-yl)-phenyll-amide,

2-Phenyl-pyrimidine-5-carbo>rylic acid {a-12-(1,3-dioxo-1,3-dihydro-isoindot-2-yl)-etþll-thiazol-2-

20 yl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡borrylic aoid [2-(pynolidine-1-sulfonyl)-ethyl]-amíde,

t3-({t2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-ca¡bonytl-amino}-methyl)-benz,yll-carbamic 
acid

tert-butyl ester,

2-(3-Fluoro-phenyl)-pyrimidine-5-carborrylic aoid 3-t(pyridin-2-ylmetll)-sulfamoyll-benzrylamide,

25 2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>çylis acid 3-(3-hydro4y-2,2-dimethyl-propylsulfamoyl)-

benzrylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carbo>qylic acid 3-Q-hydroxy-2-methyl-propylsulfamoyl)-

bcnzrylamidc,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tetrahydro-pyran-4-ylmethyl)-sulfamoyl]-

30 benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-hydro4y-butylsulfamoyl)-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-f2-(2-hydro4y-ethory)-ethylsulfamoyll-

benzylamíde,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tefrahydro-firran-2-ylmethyt)-sulfamoyl]-

benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-isobutylsulfamoyl-ben zylamtde,

2-(3-Fluoro-phenyl)-pyrimidine-5-ca¡boxylic acid (5-isopropylsulfamoyl-pyridin-3-ylmetþl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylio acid (5-methylsulfamoyl-pyridin-3-ylmerþl)-amide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylio acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-amide,

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbo>rrylio aoid (2-methylsulfamoyl-pyridin-4-ylmethyl)-

amide, and

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-ca¡borrylic acid (5-isopropylsutfamoyl-pyridin-3-

ylmetþl)-amide.

IN VTTRO ASSAY PROTOCOLS TO IDENTIF"T INHIBITORS

OF TTTI¿ITOPOIETIC PGDz SY$ITHASE

The compounds of the present invention can be tested for enzymatic inhibiting activily agatnstp3D2

Synthase according to eithe¡ one ofthe following assays.

Assay 1: Fluorescence Polarization Assay

As desoribed in PCT publication W O 200 4 / 0 | 6223, Exampla II.
Assay 2z Enzyme fmmunoassay (EIA) mefhod

L Assay solutions

a. Preparation of 0.lMKzI{PO4IKH2POa bufler (pH7.a)

Prepare 0.'l M KHiPO¿ from lM KH2PO4 (Sigma, Cat# p-S709)

Prepare 0.1 M IçHpOa from powder of K2IIpOa (Fisher, 8p363-500)

Mix 0.1 M IÇIfO4 wirh 0.1 M KHzpO+ to adjust pHto 7.4.

b. Preparation of 0.5% y-globulin

Add 0.1 g of y-globulin (Sigrua Cat# G-5009) to ZO mI 0.1 M KzHpOy'I(HzpO¿ bufter
(pH7.Ð and make l-mVvial aliquots and store in -gO"C.

c. Preparation of 100 mM GSH

Add 307 mg of GSH (Signq Cat# G-6529) to 10 mL 0.1 M IÇIIPO4/ KH,PO4 buffer (pH

7.4) and store at - 80"C.

d. Preparation of Reaction buffer:

198 mL of 0.lMKzHPO /I<HzPO4buffer (pH7.a)

2 mM GSH * Prepared from 100 mM GSH

0.4 g Glycerol

2mL oî05% y-globulin

Add 0.4 g of giycerol and 2 mL of 0-5%o y-globulin to l9g mT of 0.1 M KrIIpO4/ KHzpO¿

buffer (pH7.4).
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Add 0.4 mL of 100 mM GSH to 19.6 ml reaction buffer before the assay (enough for two

96-

well plates).

e. Preparation of FeClz/citric acid stopping solutiou: (8 mg/ml FeCl2, 0.1 M cihic aoid)

Add 40 mg fresh FeCl2 QGN, Cat# 158046)to 5 ml 0.1 M cifric acid (Sigma" Cat# C0759).

f. Preparation of MOX reagent:

10% EtOH - Add I mL of EtOH to 9 mL of ulha pure þO
Dissolve 0.1 g of metho4ylamine (cayman, cat# 4000361) n L0% EtoH (10 mL).

Add 0.82 g of sodium acetate (Cayman, Cal#400037) to MOX solution and dissolve.

II. Materials and Method

Dimethylsulfoxide (DMSO; Sigma; Cat# D2650)

Prostaglandin D2-MOX express EIA kit (Caymen Chemical, CatalogNo.500151)

Before the assay, cool down 10 mL of acetone in poþropylene tubes and empty 96 well plates in ice.

AII the procedures except compound dilution are performed on ice.

III. Compound dilution

1. Dilute compound inDMSO

Vol of DMSO stock solution (pL) DMSO (FL) Compound concentration (rnM)

4 ¡rL of 10 mM 6 trl- 4

3.¡rL of 4 mM 6ñ r.3333

3 ¡rLof 1.33 mM 6pL 0.4444

3 ¡rLof 0.44mM 6FL 0.1481

3 ¡L of 0.148 mM 6 til- 0.0494

3 pL of 0.049 nM 6 lìL 0.0165

3 ¡rL of 0.016 mM 6FL 0.005s

2. Dilute 2 ¡rL of each above concentration of compound to 38 pL of reaction bufFer in 96-well

plates and mix.

fV. Enryme and substrate solution preparation

1. Preparation of 0.39 n{pL enzyme solution (0.35 nglpl, at final after compound addition)'

Mix 4 È of 4 mglmL human h-PGDS with 396 pI of reaction buffer (to give enzyme

concentration a0 fre/ml,). Add 46.8 ¡rL of 40 þdmL h-PGDS to 4.753 mL of reaction bufler to

give a total volume of 4.8 mL

2. Preparation of Substrate Solution @GI]D): Add 0.375 mT. of 0.1 mg/nl- of PGII2 to 1.625mL

acetone.

10

15

20

25



5

-88-

V. Enryme reaction:

1. Add 60 pL of enrryme solution to compound well and positive control (without compound) in
U-bottom polypropylene plate on ice.

2- Add 60 ¡rI of reaction buffer and 6.6 pL of 5% DMSO in reaction buffer into negative control

wells in the plate.

3. Add 6-6 pL of diluted compound in reaction buffer to the compound wells and mix.
4. Add 6.6 ¡rL of 5% DMSO in reaction bufrer to the positive control well.
5. Incubate the plate in ice for at least 30 min.

6. Add' 20 ¡rL of subshate (PGI{2) solution to compound, negative and positive control wells in
the U-bottom 96 well plate on ice.

1. Dry the plate in cold room for about 25-ZB rtrrt.

8' Pipette 45 pL of enzyme solution (above) into 96-wells with dried PGII2 and mix 3 times.

Incubate on the ice fo¡ I min.

9. Add 45 ¡rL of FeCI2 solution into eaoh wells and mix.

10. Add 90 pL of MOX solution and mix.

I 1. Incubate for 30 min at 600C.

12. Dilute the samples 2500Kwith EIA buffer.

VI. EfA assay

Perforrn the assay accordi'g to the procedure in EIA kit provided by Cayman. Total pGD2 levels

@e/ml-) were determined in the samples byEIA kits (Caymen Chemical, CatalogNo. 500151)

Calculate amount of PGD2 as below

Calculated % Positive control according to the equation below;

%Positive controF (Compound value-Negative control)/@ositive value-Negative conhol value)
x100.

%Positive control: (.Compound value-Negative ) X 100

@ositive valuo-Negative control value)

Compound value = PGD2 levels (pg/rL) obtained from ttre standard curve in EIA assay for the

samples with compound

Negative control value: PGD2 levels (pglmI-) obtained from the standard curve in EIA assay for
the samples without enzyme

Positive conhol value: PGD2 levels (pglmt) obtained from the standard curve in EIA assay for
fhe samples rvith enq¡me but without compound
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fC5es are determined by excel fit to get the x value when 51/2Ymax using 4 parameter logistic

model for the IC5¿ curves.

Results

Compounds within the scope of the invention produce 50% inhibition in the Fluorescence

Polarization Assay or the EIA assay at concenhations within the range of about 1 na¡omola¡ to about

30micromolar, TheIC5esforExamples8,9,33,34,82,83,84andl14obtainedbytheFluorescence

Pola¡ization Assay, and the IC5es for Examples l, 30, 38, 40,45, 48, 49,57, 54,55, 56, 63, 65, 68,71,

85, 93, 97, 108, 109, 110, 1.17 and 118 obtained by the BIA assay are reported in the 'EXAMPLE"

section herein.

The present invention may be embodied in other specific forms without departing from the spirit or

essential attributes thereof.

i0

15
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1. A compound of formula (I):

R2o

N

Ri

wherein:

Rl is aryl, heteroaryl, or (C5-C6)-cycloalkyl, each of which is optionally substituted by halo,

(Cr-Co)-alkyl, hydroxy, (C1-C6)-alkoxy, (Cr-C+)-haloalkyl or (C1-Ca)-haloalkoxy;

Rt is hydrogen or (Ci-C¿)-alkyl;

R3 is 
-P1:o)-(alkoxy;2, 

YIY2N-s0z-, cycloalkyl, cycloalkenyl, aryl, heteroaryl,

heterocyclyl, or heterocyclenyl, each of which is optionally substituted by:acyl, cyano, nitro,

halo, hydroxy, carboxy, amidino,

R5-O-C(:O)-C(:N-OR4)-, Yr Y2N-, yt y\-C(:O)-, Y 
I Y2N-C(:O)-O-

,YrY2N-soz-,
R7-soz-Np6-, R7-C1:9)-NR6-, Ytv2N-1c¡-ca)-alkylene-So2-(cr-c¿)-alkylene-

,alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsulfonyl,

each of which is optionally substituted by:halo, alkoxy, haloalkoxy, hydroxy, carboxy,

alkoxycarbonyl, 
-P(:O)-(alkoxy)2, 

Yr Y2N-, Y I Y2N-SOz-,n7-NR6-,aryl or

heteroaryl, each of which is optionally substituted by alkyl, halo, haloalkyl, alkoxy,

haloalkoxy, hydroxy, amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl,

orheterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo or alkyl,

oraryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each ofwhich

is optionally substituted by alkyl, haloalkyl, halo, alkoxy, haloalkoxy, hydroxy, carboxy,

alkoxycarbonyl, 
-P(:O)-(alkoxy)2, 

YrY2N-, or YIY2N-SOz-, andwhen R3 is

cycloalkyl, cycloalkenyl, heterocyclyl or heterocyclenyl, it is also optionally substituted by

oxo;Lr is a bond, or (C¡-C6)-alkylene optionally substituted by hydroxyl, or when R3 is

optionally substituted cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl or

heterocyclenyl, then the (C¡-C6)-alkylene is also optionally substituted by -P(:9¡-
(alkoxy)2;Ra, R5 and R6 are each independently hydrogen or alkyl;R7 is alkyl optionally

substituted by hydroxy, halo or alkoxy, oraryl, heteroaryl, arylalkyl or heteroarylalkyl,

wherein the aryl, heteroaryl, or the aryl or heteroaryl moiety of the arylalkyl or

heteroarylalkyl is optionally substituted by alkyl, haloalkyl, hydroxy, carboxy,

.o.L\*,
I

H
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alkoxycarbonyl, amino, alkylamino, dialkylamino, halo, alkoxy or haloalkoxy; andYland Y2

are each independently:hydrogen,alkyl optionally substituted by:hydroxy, carboxy, halo,

amino, alkylamino, dialkylamino, cycloalkylamino,aminocarbonyl, alkylaminocarbonyl,

dialkylaminocarbonyl,cycloalkylaminocarbonyl,alkoxy optionally substituted with

hydroxy,cycloalkyl, heterocyclyl, aryl or heteroaryl, each of which is optionally substituted

by alkyl, halo or haloalkyl, orcycloalkyl optionally substituted by carboxy, orYr and Y2

together with the nitrogen atom to which they are attached form a heterocyclyl optionally

containing another heteroatom selected from oxygen, nitrogen or sulfur, wherein the

heterocyclyl is optionally substituted by alkyl or oxo;provided that when Ll is a bond, then R3

is not optionally substituted phenyl, optionally substituted naphthyl, optionally substituted

benzimidazolyl, optionally substituted benzothiazolyl, optionally substituted tetrazolyl,

optionally substituted indazolyl, optionally substituted benzotriazolyl, optionally substituted

benzisoxazolyl, or optionally substituted benzoxazolyl,or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein Rl is phenyl, five or six-membered

heteroaryl, or (C5-C6)-cycloalkyl, each of which is optionally substituted by halo, (C¡-C6)-

alkyl, hydroxy, (C¡-C6)-alkoxy, (Cr-C¿)-haloalkyl or (Cr-C+)-haloalkoxy, or N-oxide

thereof, or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 1, wherein Rl is phenyl or five or six membered

heteroaryl, each of which is optionally substituted by halo, (C¡-C6)-alkyl, hydroxy, (Cr-Co)-

alkoxy, (Cr-C+)-haloalkyl or (C1-Ca)-haloalkoxy, or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.

4. The compound according to claim l, wherein R1 is phenyl or five or six membered

heteroaryl, each of which is optionally substituted by halo, (Cr-Co)-alkyl, hydroxy, (Cr-Co)-

alkoxy, (C1-Ca)-haloalkyl or (C1-Ca)-haloalkoxy, or N-oxide thereof, or a pharmaceutically

acceptable salt thereof, provide that when Rlis phenyl or six membered heteroaryl, then it is

only optionally substituted at the ortho or meta position.

5. The compound according to claim 1, wherein Rlis phenyl, pyridyl, thiazolyl, or

imidazolyl, oxadiazolyl, each of which is optionally substituted by halo, (C¡-C6)-alkyl,

hydroxy, (C1-C6)-alkoxy, (C¡-Ca)-haloalkyl or (C¡-Ca)-haloalkoxy, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.
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6. The compound according to claim l, wherein Rlis phenyl or pyridyl, each of which is

optionally substituted at the ortho or meta position by halo, (C¡-C6)-alkyl, hydroxy, (Cr-Co)-

alkoxy, (C1-Ca)-haloalkyl or (C1-Ca)-haloalkoxy, or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.

7. The compound according to claim l, wherein Rr is phenyl optionally substituted by halo,

(C¡-C6)-alkyl, hydroxy, (Cr-Co)-alkoxy, (Cr-C¿)-haloalkyl or (C1-Ca)-haloalkoxy, or N-

oxide thereof, or a pharmaceutically acceptable salt thereof.

8. The compound according to claim 1, wherein Rl is phenyl optionally substituted at the

ortho or meta position by halo, (C1-C6)-alkyl, hydroxy, (Cr-Co)-alkoxy, (C¡-Ca)-haloalkyl

or (Cr-C¿)-haloalkoxy, or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

9. The compound according to claim l, wherein Rr is phenyl optionally substituted by halo,

or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

10. The compound according to claim 1, wherein Rl is phenyl optionally substituted at the

ortho or meta position by halo, or N-oxide thereof, or a pharmaceutically acceptable salt

thereof.

1 1. The compound according to claim l, wherein Rr is 2-fluorophenyl or 3-fluorophenyl, or

N-oxide thereof, or a pharmaceutically acceptable salt thereof.

12. The compound according to claim 1, wherein R2 is hydrogen, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

13. The compound according to claim 1, wherein R2 is methyl, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

14. The compound according to claim 1, wherein Ll is a bond, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

15. The compound according to claim 1, wherein Lt is 1C1-C3)-alkylene, or N-oxide thereof,

or a pharmaceutically acceptable salt thereof.

16. The compound according to claim 1, wherein Llis -CH2-, ot N-oxide thereof, or a

pharmaceutically acceptable salt thereof.
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17. The compound according to claim 1, wherein R3 is cycloalkyl, cycloalkenyl, aryl,

heteroaryl, heterocyclyl, or heterocyclenyl, each of which is optionally substituted by: acyl,

cyano, nitro, halo, hydroxy, carboxy, amidino, R5O-C1:O)-C(:N-OR4)-, YIY2N-,

Y I Y2N-c(:o)-, y I y2N-c(:o)-o-, yr y2N-Soz-, R7-so2-NRu-, Rt-
C(:O)-NB6-, YtY2N-1C¡-Ca)-alkylene-SO2-(C¡-Ca)-alkylene-, or alkyl, alkenyl,

alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsulfonyl, each of which is

optionally substituted by: halo, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, -
P(:o)-(alkoxy)2, YIY2N-, YIY2N-S oz-,R7-Soz-Np6-, aryl or heteroaryl, each of

which is optionally substituted by alkyl, halo, haloalkyl, alkoxy, haloalkoxy, hydroxy,

amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl, or heterocyclyl or

arylheterocyclyl, each of which is optionally substituted by oxo or alkyl, or aryl, heteroaryl,

aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of which is optionally

substituted by alkyl, haloalkyl, halo, alkoxy, haloalkoxy, hydroxy, carboxy,

alkoxycarbonyl, 
-P(:O)-(alkoxy;2, 

YIY2N-, or YIY2N-SOz-, and when R3 is

cycloalkyl, cycloalkenyl, heterocyclyl, or heterocyclenyl, it is also optionally substituted by

oxo, or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

18. The compound according to claim 1, wherein R3 is phenyl, pyridyl, thiazolyl,

imidazolyl, oxadiazolyl, imidazolyl, pyrimidinyl, thiophenyl, oxazolyl, cycloalkyl,

benzoxazolyl, 7,2,4-thiadiazolyl, I,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl, furanyl,

benzothiazolyl, imidazolidinyl, indazolyl,benzimidazolyl, indolyl, or benzofuranyl, each of

which is optionally substituted by: acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,

R5o-c1:o)-c(:N-oR4¡-,yt y2¡-, yry2N-c(:o)-, yr y2N-c(:o)-o-,
Yr Y2N-s oz-,R7-soz-N¡6-, R7-cq:g)-NR6-, vr y2N-1c 

1 -ca)-alkylene-

SO2-(Cr-Ca)-alkylene-, or alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio,

alkylsulfinyl, or alkylsulfonyl, each of which is optionally substituted by: halo, alkoxy,

haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, 
-P(:O)-(alkoxy¡2, 

Y1Y2N-, YIY2N-
SOz-, R7-SOz-Np6-, aryl or heteroaryl, each of which is optionally substituted by

alkyl, halo, haloalkyl, alkoxy, haloalkoxy, hydroxy, amino, alkylamino, dialkylamino,

carboxy, or alkoxycarbonyl, or heterocyclyl or arylheterocyclyl, each of which is optionally

substituted by oxo or alkyl, or aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or

heterocyclyl, each of which is optionally substituted by alkyl, haloalkyl, halo, alkoxy,

haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, 
-P1:O)-(alkoxy)2, 

YI Y2N-, or YI Y2N-
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SOz-, and when R3 is cycloalkyl, tetrahydropyranyl, piperidinyl, imidazolidinyl, or 1,3-

dihydro -benzo[c]isothiazolyl, it is also optionally substituted by oxo, orN-oxide thereof, or

a pharmaceutically acceptable salt thereof.

19. The compound according to claim l, wherein: R3 is phenyl, pyridyl, thiazolyl,

imidazolyl, oxadiazolyl, imidazolyl, pyrimidinyl, thiophenyl, oxazolyl, cycloalkyl,

benzoxazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadi azolyl, tetrahydropyranyl, piperidinyl, furanyl,

benzothiazolyl, imidazolidinyl, indazolyl, benzimidazolyl YIY2N-SOz-, R7-SOz-

NR6-, R7-C1:9)-NR6-, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfonyl, aryl,

heteroaryl, or alkyl optionally substituted by: halo, carboxy, alkoxycarbonyl, aryl or

heteroaryl, 
-P(:O)-(alkoxy)2, 

YrY2N-, YIY2N-S Oz-, R7-SOz-Np6-, or

heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo, or

heterocyclyl optionally substituted by YIY2N-, and when R3 is cycloalkyl,

tetrahydropyranyl, piperidinyl, or imidazolidinyl, it is also optionally substituted by oxo;

and Yr and Y2 are each independently hydrogen, cycloalkyl, or alkyl optionally substituted

by hydroxy, alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or heterocyclyl

optionally substituted by alkyl, or N-oxide thereof, or a pharmaceutically acceptable salt

thereof.

20. The a compound according to claim l, wherein R3 is phenyl optionally substituted by:

acyl, cyano, nitro, halo, hydroxy, carboxy, amidino, R5O-C1:O)-C1:¡-OR4)-,

Y 
I Y2N-, Yr Y2N-C(:O)-, Yr Y2N-C(:O)-O-, Y 

I Y2N-SOz-, R7-S Oz-NB6-,

R7-C1:6)-NRó-, v'v2N-1Cr-C¿)-alkylene-Soz-(Cr-Ca)-alkylene-, or alkyl, alkenyl,

alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsulfonyl, each of which is

optionally substituted by: halo, alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, -
P(:o)-(alkoxy)2, YrY2N-, Yr Y2N-s oz-, -, aryl or heteroaryl, each of

which is optionally substituted by alkyl, halo, haloalkyl, alkoxy, haloalkoxy, hydroxy,

amino, alkylamino, dialkylamino, carboxy, or alkoxycarbonyl, or heterocyclyl or

arylheterocyclyl, each of which is optionally substituted by oxo or alkyl, or aryl, heteroaryl,

aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of which is optionally

substituted by alkyl, haloalkyl, halo, alkoxy, haloalkoxy, hydroxy, carboxy,

alkoxycarbonyl, 
-P(:O)-(alkoxy)2, 

YIY2N-, or YIY2N-SOz-, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof.

6
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21. The compound according to claim 1, wherein: R3 is phenyl optionally substituted by:

nitro, halo, hydroxy, carboxy, amidino, R5O-C1:O)-C(:N-OR4)-, y I y2N-,

Yr Y2N-C(:o)-, yr y2N-S oz-, R7-S oNB6-, R7-C1:O)-NR6-, alkoxy,

alkoxycarbonyl, alkylthio, alkylsulfonyl, aryl, heteroaryl, or alkyl optionally substituted by:

halo, carboxy, alkoxycarbonyl, aryl or heteroaryl, 
-P(:O)-(alkoxy)2, 

YIY2N-, YIY2N-
SOz-, R7-SO2-N¡6-, or heterocyclyl or arylheterocyclyl, each of which is optionally

substituted by oxo, or heterocyclyl optionally substituted by YrY2N-, and yrand y2 are

each independently hydrogen, cycloalkyl, or alkyl optionally substituted by hydroxy,

alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or heterocyclyl optionally substituted

by alkyl, or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

22.The compound according to claim l, wherein R3 is phenyl optionally substituted by:

YIY2N-So2-, ft7-So2-NR6-, alkylsulfonyl, or alkyl substituted by yly2N-SOz-,

R7-SOz-Np6-, or N-oxide thereof or a pharmaceutically acceptable salt thereof.

23.The compound according to claim 1, wherein: R3 is phenyl optionally substituted by:

Y1Y2N-S Oz-,R7-SOz-NB6-, alkylsulfonyl, or alkyl substituted by yry2N-SOz-,

R7-SOz-NR6-; and Yland Y2 are each independently hydrogen, cycloalkyl, or alkyl

optionally substituted by hydroxy, alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or

heterocyclyl optionally substituted by alkyl, or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.

24. A compound, which is 2-Phenyl-pyrimidine-5-carboxylic acid benzylamide, 2-Pyridin-

4-yl-pyrimidine-5-carboxylic acid phenylamide, 2-Pyridin-3-yl-pyrimidine-5-carboxylic

acid phenylamide, 2-Pyridin-2-yl-pyrimidine-5-carboxylic acid phenylamide, 2-(3-Fluoro-

phenyl)-pyrimidine-5-carboxylic acid phenylamide, 2-(4-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid phenylamide, 2-(2-Fluoro-phenyl)-pyrimidine-5-carboxylic acid

phenylamide,2-Phenyl-pyrimidine-5-carboxylic acid [1-(1H-imidazol-2-ylmethyl-

piperidin-4-yll-amide, 2-Phenyl-pyrimidine-5-carboxylic acid (6-dimethylamino-pyridin-3-

ylmethyl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid l2-(2-pyrolidin-l-yl-ethyl)-
benzooxazol-6yl]-amide, 2-Phenyl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide,

2-Phenyl-pyrimidine-5-carboxylic acid [2-(4-sulfamoyl-phenyl)-ethyl]-amide, (R)-2-

Phenyl-pyrimidine-5-carboxylic acid l4-(2-oxo-oxazolidin-4-ylmethyl)-phenyll-amide, 2-

Phenyl-pyrimidine-5-carboxylic acid (6-acetylamino-pyridin-3-yl)-amide, 2-Phenyl-
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pyrimidine-5-carboxylic acid (3-carbamoyl-phenyl)-amide, 2-Phenyl-pyrimidine-5-

carboxylic acid (3-methylcarbamoyl-phenyl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid

(4-hydroxy-cyclohexyl)-amide, 4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-

thiazole-5-carboxylic acid ethyl ester, {2-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-

thiazol-4-yl) -acetic acid ethyl ester, 4-methyl-2-l(2-phenyl-pyrimidin-5-carbonyl)-aminol-

thiazole-5-carboxylic acid, {2-l(2-phenyl-pyrimidine-5-carbonyl)-aminol-thiazol-4-yl\ -

acetic acid, 2-Phenyl-pyrimidine-5-carboxylic acid 4-methylsulfamoyl-benzylamide,2-

Phenyl-pyrimidine-5-carboxylic acid 4-dimethylsulfamoyl-benzylamide, 2-Phenyl-

pyrimidine-5-carboxylic acid (3,5-difluoro-phenyl)-amide, 2-Phenyl-pyrimidine-5-

carboxylic acid pyridin-2-ylamide,2-Phenyl-pyrimidine-5-carboxylic acid thiazol-2-

ylamide, 2-Phenyl-pyrimidine-5-carboxylic acid (3-sulfamoyl-phenyl)-amide, 2-Phenyl-

pyrimidine-5-carboxylic acid (2-oxo-1,2-dihydro-pyrimidin-4-yl)-amide, 2-Phenyl-

pyrimidine-5-carboxylic acid (4-sulfamoyl-phenyl)-amide, 2-Phenyl-pyrimidine-5-

carboxylic acid pyrimidin-4-ylamide, 2-Phenyl-pyrimidine-5-carboxylic acid (1-pyridin-3-

ylmethyl-piperidin-4-yl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid l2-(2-oxo-

imidazolidin-l-yl)-ethyll-amide, 2-Phenyl-pyrimidine-5-carboxylic acid [2-(lH-imidazol-4-

yl)-ethyll-amide, 2-Phenyl-pyrimidine-5-carboxylic acid (tetrahydro -pyran-4-ylmethyl)-

amide, 2-Phenyl-pyrimidine-5-carboxylic acid (3-trifluoromethyl-phenyl)-amide, 2-Phenyl-

pyrimidine-5-carboxylic acid (2H-pyrazol-3-yl)-amide, 2-Phenyl-pyrimidine-5-carboxylic

acid (1-methyl-piperidin-4-yl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid pyrimidin-2-

ylamide, 2-(3,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-

benzylamide,2-(2,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-

benzylamide,2-(4-difluorophenyl)-4-methylpyrimidine-5-carboxylic acid-3-

methylsulfamoyl-benzylamide, 2-(2-pyridyl)-pyrimidine-5-carboxylic acid-3-

methylsulfamoyl-benzylamide, 2-(3-pyridyl)-4-methyl-pyrimidine-5-carboxylic acid-3-

methylsulfamoyl-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-

ethylsulfamoyl-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-

ethoxy-ethylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-

(2-hydroxy-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic

acid 3-cyclopropylsulfamoyl-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic

acid 3-(3-hydroxy-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-(2-methoxy-ethylsulfamoyl)-benzylamide,2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-(3-methoxy-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-
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phenyl)-pyrimidine-5-carboxylic acid 3-(4-methoxy-butylsulfamoyl)-benzylamide,2-(3-

Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclohexylsulfamoyl-benzylamide, 2-(3-

Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-1,1-dimethyl-ethylsulfamoyl)-

benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-sulfamoyl-benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid 3-(2-morpholin-4-yl-ethylsulfamoyl)-

benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-piperidin-l-yl-

ethylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-12-(1-

methyl-pyrrolidin-2-yl)-ethylsulfamoyll-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-[(1-ethyl-pynolidin-2-ylmethyl)-sulfamoyl]-benzylamide, 2-(3-Fluoro-

phenyl)-pyrimidine-5-carboxylic acid 3-[2-(1H-imidazol-4-yl)-ethylsulfamoyl]-

benzylamide,2-(3 -Fluoro-phenyl)-pyrimidine-5 -carboxylic acid 3 43 -(2-methyl-

piperidin- I -yl)-propylsulfamoyll-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-(3-pyrrolidin-l-y1-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-(2-dimethylamino-ethylsulfamoyl)-benzylamide, 2-(3-

Fluoro-phenyl)-pyrimidine-5-carboxylic acid3-(2-diethylamino-ethylsulfamoyl)-

benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-dimethylamino-2,2-

dimethyl-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid

3-(5-dimethylamino-pentylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-(2-diisopropylamino-ethylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-

4-methyl-pyrimidine-5-carboxylic acid 3-(methanesulfonylamino-methyl)-benzylamide, 2-

(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-[(propane-2-sulfonylamino)-

methyll-benzylamide, 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-

methylsulfamoylmethyl-benzylamide, 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-

carboxylic acid 3-(isopropylsulfamoyl-methyl)-benzylamide, 2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-(methanesulfonylamino-methyl)-benzylamide,2-(3-Fluoro-

phenyl)- pyrimidine-5-carboxylic acid 3-[(propane-2-sulfonylamino)-methyl]-benzylamide,

2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-methylsulfamoylmethyl-benzylamide,

2-(3-Fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-(isopropylsulfamoyl-methyl)-

benzylamide 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methanesulfonylamino-

pyridin-4-ylmethyl)-amide, 2-(5-Methyl-ll,2,4loxadiazole-3-yl)-pyrimidine-5-carboxylic

acid (tetrahydro-pyran-4-yl)-amide, 2-(5-Methyl-ll,2,4loxadiazole-3-yl)-pyrimidine-5-

carboxylic acid 4 sulfamoyl-benzeneamide, 2-(5-Methyl-[1 ,2,4)oxadiazol-3-yl)-pyrimidine-

5-carboxylic acid (3-phenyl-[,2,4]thiadiazol-5-yl)-amide,2-(3-Fluoro-phenyl)-pyrimidine-
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5-carboxylic acid 3-(morpholine-4-sulfonyl)-benzylamide, 2-Pheny-pyrimidine-5-

carboxylic acid 3,4-dimethoxyl-benzylamide,2-Pheny-pyrimidine-5-carboxylic acid (lH-

indazol-5-yl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid 4-[ ,2,3lthiadiazol-5-yl)-

benzylamide, 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-

methylsulfamoyl-benzylamide, 4-Methyl-2-pyridin-2-yl-pyrimidine-5-carboxylic acid 3-

methylsulfamoyl-benzylamide, 2-Pheny-pyrimidine-5-carboxylic acid 4-morpholin-4-

ylbenzylamide, 6-[(2-Phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-

carboxylic acid methyl ester, 6-[(2-Phenyl-pyrimidin-5-carbonyl)-amino]-1H-

benzoimidazole-2-carboxylic acid,2-Pheny-pyrimidine-5-carboxylic acid (benzofuran-5-

ylmethyl)-amide, 2-Pheny-pyrimidine-5 -carboxylic acid 4-methanesulfonylamino-

benzylamide, 2-Pheny-pyrimidine-5-carboxylic acid 4-carbamoyl-benzylamide, 2-Pheny-

pyrimidine-5-carboxylic acid 3-(2-hydroxy-ethylsulfamoyl)-benzylamide, 2-Pheny-

pyrimidine-5-carboxylic acid 4-(morpholin-4-sulfonyl)-benzylamide, 2-Pheny-pyrimidine-

5-carboxylic acid 3-methylsulfamoyl-benzylamide,2-Pheny-pyrimidine-5-carboxylic acid

l2-(2-amino-4-methyl-thiazol-S-yl)-ethyll-amide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-methylsulfamoyl-benzylamide, {4- { f(2-Phenyl-pyrimidine-5-carbonyl)-

aminol-benzyl)-phosphonic acid diethyl ester, {4-f(2-Phenyl-pyrimidine-5-carbonyl)-

aminol-butyl)-phosphonic acid diethyl ester, {4-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-

ethyl)-phosphonic acid diethyl ester, {Phenyl-[(2-phenyl-pyrimidine-5-carbonyl)-amino]-

methyl)-phosphonic acid diethyl ester, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-

methanesulfonyl)-ben zylamide, 2-(3 -Fluoro-phenyl)-pyrimidine-5 -carboxylic acid ( I -

methanesulfonyl-piperidin-3-ylmethyl)-amide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid (l -dimethanesulfamoyl-piperidin-3-ylmethyl)-amide, 2-(Phenyl)-

pyrimidine-5-carboxylic acid 3-methanesulfonylamino-benzylamide, 2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-acetylsulfamoyl-benzylamide,2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-(3-oxo-piperiazine-l-sulfonyl)-benzylamide, 2-Pheny-

pyrimidine-5-carboxylic acid (2-sulfamoyl-ethyl)-amide, 2-Pheny-pyrimidine-5-carboxylic

acid (2-dimethylsulfamoyl-ethyl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid (3-phenyl-

ll,2,4lthiadiazol-5-yl)-amide, 4-Methyl-2-phenyl-pyrimidine-5-carboxylic acid (3-phenyl-

ll,2,4lthiadiazol-S-yl)-amide 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (3-phenyl-

ll,2,4lthiadiazol-5-yl)amide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (tetrahydro-

pyran-4-yl)-amide, 2-Cyclohexyl-pyrimidine-5-carboxylic acid phenylamide, 2-Phenyl-

pyrimidine-5-carboxylic acid 3-amino-benzylamide,2-(3-Pyridyl)-pyrimidine-5-carboxylic
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acid-3-methylsulfamoyl-benzylamide,2-Pyrazol-1-yl-pyrimidine-5-carboxylic acid4-

sulfamoyl-benzylamid e, 2-(2-Methyl+hiazol-4-yl)-pyrimidine-5 -carboxylic acid

(tetrahydro -pyran-4-yl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid (thiophen-2-

ylmethyl)-amide, 2-Phenyl-pyrimidine-5-carboxylic acid (4-methyl- oxazol-2-yl)-amide,

Methoxyimino-{2-l(2-phenyl-pyrimidine-5-carbonyl)-aminol-thiazol-4-yl}-acetic acid

ethyl ester,2-Phenyl-pyrimidine-5-carboxylic acid (5-methylsulfanyl-[,3,4]thiadiazol-2-

yl)-amide, 2-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzothiazole-5-carboxylic acid

ethyl ester, (R)-2-Phenyl-pyrimidine-S-carboxylic acid (1-phenyl-ethyl)-amide, 2-Phenyl-

pyrimidine-5-carboxylic acid [3-(1H{etrazol-5-yl)-phenyl]-amide, 2-Phenyl-pyrimidine-5-

carboxylic acid (1-carbamimidoyl-piperidin-4-ylmethyl)-amide, 5-[(2-Phenyl-pyrimidine-5-

carbonyl)-aminol-lH-indole-3-carboxylic acid amide, 2-Phenyl-pyrimidine-5-carboxylic

acid 13-(2-amino-thiazol-4-yl)-phenyll-amide, 2-Phenyl-pyrimidine-5-carboxylic acid {4-

[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-thiazol-2-yl] -amide,2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid [2-(pynolidine-l-sulfonyl)-ethyl]-amide, t3 -({ t2-(3-Fluoro-

phenyl)-4-methyl-pyrimidine-5-carbonyll-amino)-methyl)-benzyll-carbamic acid tert-butyl

ester, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(pyridin-2-ylmethyl)-

sulfamoyll-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxy-

2,2-dimethyl-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic

acid 3-(2-hvdroxy-2-methyl-propylsulfamoyl)-benzylamide, 2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid 3-f(tetrahydro-pyran-4-ylmethyl)-sulfamoyl]-benzylamide,2-

(3 -Fluoro-phenyl)-pyrimidine-5 -carboxylic acid 3 -(4-hydroxy-butylsulfamoyl)-

benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 342-(2-hydroxy-ethoxy)-

ethylsulfamoyll-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-

f(tetrahydro -fvan-2-ylmethyl)-sulfamoyl]-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid 3-isobutylsulfamoyl-benzylamide, 2-(3-Fluoro-phenyl)-pyrimidine-5-

carboxylic acid (5-isopropylsulfamoyl-pyridin-3-ylmethyl)-amide, 2-(3-Fluoro-phenyl)-

pyrimidine-5-carboxylic acid (5-methylsulfamoyl-pyridin-3-ylmethyl)-amide, 2-(3-Fluoro-

phenyl)-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-amide, 2-(3-

Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-

ylmethyl)-amide, or 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-

isopropylsulfamoyl-pyridin-3-ylmethyl)-amide, or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.
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25. A pharmaceutical composition comprising the compound according to claim 1, or N-

oxide thereof, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

26. A pharmaceutical composition comprising the compound according to claim 24, or N-

oxide thereof, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

27. The use of the compound according to claim 1, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof for the manufacture of a medicament for treating

allergic rhinitis, asthma or chronic obstructive pulmonary disease, in a patient in need

thereof.

28. The use of the compound according to claim 24, or N-oxide thereof, or a

pharmaceutically acceptable salt thereof for treating allergic rhinitis, asthma or chronic

obstructive pulmonary disease, in a patient in need thereof.


